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ABSTRACT 
 Autism Spectrum Disorder (ASD) holds potential for significantly impacting the 
primary caregiver and family, as well as the child with ASD.  In particular, sleep 
problems occur frequently among children with ASD, and their poor sleep may 
negatively affect that of their caregivers. Health-related quality of life (HRQoL) and 
Family Quality of Life (FQoL) are salient indices of caregiver and family well-being. 
This pilot study explored associations between family caregiver sleep problems and 
caregiver sense of coherence (SOC) or coping on HRQoL and FQoL. Additionally, this 
study examined relationships between child sleep and behavior problems on caregiver 
sleep and well-being. 
 Sixty-two family caregivers of children with ASD (M =7.61, range: 6-11 years 
old) participated in this survey study.  Participants provided demographic information 
and completed measures of HRQoL, FQoL, caregiver sleep, SOC, parental stress, child 
sleep, and child behavior.  
  Caregivers with longer sleep duration reported better mental health and better 
FQol.  Caregivers who reported insomnia symptoms, non-restorative sleep, and 
insufficient sleep were more likely to report poorer mental health than caregivers who did 
not report these sleep disorder symptoms. A stronger caregiver SOC was associated with 
lower caregiver stress, better mental health, and better FQoL.  Significant relationships 
were found between shorter caregiver sleep duration or sleep disorder symptoms (i.e., 
difficulty staying asleep, early morning awakening, insufficient sleep) and greater child 
sleep problems. Moreover, short sleep duration or insufficient sleep among caregivers 
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was significantly associated with greater parenting stress. Notably, biological parents 
with Restless Legs Syndrome (RLS) had children with more restless sleep and higher 
rates of some behavior problems. 
 There are a number of potential connections between sleep problems of children 
with ASD and sleep problems of their caregivers that are likely rooted in genetic, 
environmental, socio-economic, and behavioral factors. Interventions for sleep problems 
must address the context of the family and consider that sleep problems may be common 
to the caregiver and the child. The results of this study support findings from many prior 
studies and point to salient variables for future research and interventions to promote 
healthy caregiver sleep. 
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CHAPTER 1. INTRODUCTION 
Overview 
     …I am the mother of two children with autism . . .  You left a message on my 
phone the other day regarding a sleep study.  I am happy to participate in a study about 
how much sleep we are not getting.  I recently fell asleep at the wheel while driving and 
totaled my car due to this very issue and so am a perfect candidate for this study (no 
injuries--yeah Prius). Thank you for researching such an important topic for such a 
growing (and precious) part of our population! (Study Participant, personal 
communication, April 30, 2014) 
       As illustrated by the above email from a participant in this study, Autism 
Spectrum Disorder (ASD) potentially has a significant impact on all members of a child’s 
family.  The purpose of this research study--“ Sleep and Quality of Life among Family 
Caregivers with Children Who Have Autism Spectrum Disorders “--was to enable a 
better understanding of the impact of sleep on the health-related quality of life (HRQoL) 
of primary caregivers and on the quality of life (QoL) of families of  children with ASD. 
Additionally, this study explored coping according to the theory of Sense of Coherence 
(SOC; Antonovsky, 1987) and the influence of SOC on caregiver sleep, caregiver 
HRQoL, and family QoL.  
This study focuses on sleep as an important part of the overall health, well-being, 
and quality of life for the family. Sleep helps to define the daily cycle and routines of 
individuals and their families. Sleep problems are reported in 58% to 80% of children 
with ASD (Krakowiak, Goodlin-Jones, Hertz-Picciotto, Croen, & Hansen, 2008; Liu, 
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Hubbard, Fabes, & Adams, 2006), and sleep problems have been found to impact child 
behavior and autism severity (Adams, Matson, Cervantes & Goldin, 2014; Schreck, 
Mulick, & Smith, 2004). In addition, sleep problems in children with ASD have been 
found to adversely impact caregiver sleep (Polimeni, Richdale & Francis, 2005), 
caregiver stress (Doo & Wing, 2006), and family functioning (Krakowiak et al., 2008).   
           Sometimes called a “family epidemic” (McCarton, 2008, “Autism and Family 
Relationships,” para 4), autism has short-term and long-term effects on all family 
members. Many children with ASD will need financial assistance and support for daily 
tasks throughout their lifetime. Family commitment and involvement, therefore, will 
continue to be needed as these children mature and become adults (Volkmar & Paul, 
2003). Families are indispensable resources for individuals with ASD, and it is difficult, 
if not impossible, to replicate these resources through social or disability services. The 
health and well being of other family members, therefore, is critical to the individual with 
ASD. 
This study explored the family quality of life (FQoL) of the family unit and the 
HRQoL of the primary caregiver. FQoL was developed from an ecological framework 
that acknowledges the impact of the disability of a family member on the family unit.  
Park et al. (2003) describe FQoL as “conditions where the family’s needs are met, and 
family members enjoy their life together as a family and have the chance to do things 
which are important to them” (p. 368). HRQoL differs conceptually from FQoL.  HRQoL 
was established in health sciences and incorporates the multitude of factors that 
specifically affect the physical and psychological health of an individual (McHorney, 
1999).  
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   Families develop unique ways to resolve problems and to cope with inevitable 
challenges in raising a child with autism. The resilience that caregivers and families 
develop to manage stress can impact their quality of life. Sense of Coherence (SOC) is a 
theory that explains the growth of resilience through three components. The first 
component is comprehensibility, or an enhanced understanding of a situation. Second is 
manageability, or the willingness to use tools and resources. The third component is 
meaningfulness, which is a measure of sense of purpose. As “a global orientation to life” 
(Antononvsky, 1987, p. 19), SOC moves an individual along a continuum toward health 
or “salutogenesis” (Antononvsky, 1987, p.19).  Research has found a positive 
relationship between SOC and QoL in the general population; a stronger SOC is 
associated with a higher reported QoL (Erikkson & Lindstrom, 2007). Furthermore, a 
strong SOC in mothers of children with ASD was associated with lower perceived stress 
than in mothers of children with ASD who had a weaker SOC, even when the child’s 
difficulties were more significant (Mak, Ho, & Law, 2007).   
        As presented in Figure 1, this study explored the relationship of both caregiver 
factors (stress, caregiver health) and child factors (behavior, child sleep) to caregiver 
sleep and SOC.  This study also investigated associations between caregiver sleep, SOC, 
HRQoL, and FQOL.  Previous research indicates that evidence-based interventions can 
improve the functioning of those with autism (Reichow, Barton, Boyd, & Hume, 2012; 
Turner & Johnson, 2013).  Moreover, effective interventions can provide tools for 
families to manage sleep problems and develop better sleep habits in their children with 
ASD (Malow et al., 2012). The information gleaned from this study contributes to the 
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existing knowledge base, and it will inform future interventions that will support families 
of children with ASD. 
Goals, Specific Aims, and Hypotheses 
Goal. To perform a cross-sectional pilot study that will examine associations 
among family caregiver sleep problems, SOC, HRQoL, and FQoL.  
Figure 1. Conceptual Model 
 
 
 
 
 
Aim 1. To characterize the sample demographics, socioeconomic status (SES), 
stress, caregiver and child sleep problems, aberrant child behaviors, number of 
specialized services, SOC, HRQoL and FQoL of family caregivers of children with ASD. 
Aim 1 is descriptive in nature, therefore no hypothesis is specified.  
Aim 2. To examine the relationship between caregiver factors, child factors, 
family caregiver sleep, and SOC. 
Hypothesis 1. Caregiver factors and child factors influence caregiver sleep and 
caregiver SOC. Caregiver sleep problems are associated with greater child sleep 
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Caregiver Stress 
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problems, poorer caregiver health, and higher caregiver stress.  Higher caregiver SOC is 
associated with lower caregiver stress. 
Aim 3. To analyze the associations between caregiver sleep, HRQoL, and FQoL, 
and to analyze the associations between caregiver SOC and HRQoL or FQoL 
Hypothesis 2. There are associations between caregiver sleep and SOC with 
HRQoL and FQoL. Caregiver sleep problems are associated with lower HRQoL and 
lower FQoL.  Higher SOC is associated with higher HRQoL and higher FQoL. 
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CHAPTER 2. BACKGROUND LITERATURE 
Autism Spectrum Disorders (ASD) 
  According to the Autism and Developmental Disabilities Monitoring (ADDM) 
Network of the Center for Disease Control and Prevention (CDC), the prevalence of ASD 
in the United States is estimated to be 1 in 68 children. Autism as a “spectrum” disorder 
is a disability that is diverse in its presentation of functioning and skills. It is a complex 
developmental disorder characterized by challenges in many areas of early development 
such as communication, socialization, learning, and adaptive behavior (Center for 
Disease Control, 2014). Research has uncovered valuable information about ASD in 
recent years. There is still much, however, that is unknown concerning the development 
of ASD in children. Additionally, families, communities, and organizations struggle to 
provide appropriate services and supports that meet the unique needs of individuals with 
ASD and their families (Karst & Van Hecke, 2012).   
The etiology of autism has been associated with genes, neurological pathways, 
neurotransmitters, and environmental factors. Autistic symptoms have been associated 
with structural differences in the cerebellum, the frontal lobes, and the temporal lobes 
(Schroeder, Desrocher, Bebko, & Cappadocia, 2010). Patterns of neuronal connectivity 
are thought to be a factor in autism, and excitatory-inhibitory imbalances result in 
inefficient information processing (Belmonte & Bourgeron, 2006). Prior research has 
shown an association between ASD and accelerated brain growth during early 
development (Redcay & Couchesne, 2005; Shen et al., 2013). This early overgrowth is 
hypothesized to result in atypical patterns of connectivity that develop in children 
between 12 and 24 months of age (Lewis & Elman, 2008).  
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Autism, as a developmental disorder, follows a paradigm in which the concepts of 
“equifinality” (more than one developmental pathway to a given outcome) and 
”multifinality” (early experiences do not necessarily result in the same outcome) are 
relevant (Cicchetti & Rogosch,1996, p. 597). When risk factors are shared by another 
disorder, a comorbidity may result (Pennington, 2006). ASD is often accompanied by 
comorbid conditions such as epilepsy, intellectual impairment, and attention deficit 
hyperactivity disorder (ADHD; Minshew & Williams, 2007). The high incidence of 
comorbid symptoms is explained by the overlapping of developmental pathways of 
autism and comorbidities and by the sharing of risk and protective factors that can be 
genetic or environmental and that interact with each other. Equifinality and multifinality 
may also explain the heterogeneity present in the core symptoms of ASD. These include 
social skills deficits, communication deficits, and stereotyped/repetitive behaviors 
(Cicchetti & Rogosch,1996).  
The Attentional Network 
The attentional network is a framework that explains the interactive and 
developmental processes that lead to cognitive development (Posner & Petersen,1990; 
Posner, Rothbart, Sheese, & Voelker, 2012). This concept was developed and applied to 
autism by Keehn, Muller, and Townsend (2013) who proposed that abnormalities in these 
attentional networks, particularly in impaired disengagement of attention, are responsible 
for ASD symptomology. There are three networks of attention responsible for distinct 
cognitive processes: the alerting, orienting, and executive control networks (Posner et al., 
1990, 2012).    
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      The first is the alerting network, responsible for maintaining a general state of 
wakefulness or alertness with an overall goal of supporting levels of alertness that are 
conducive to efficient information processing. The alerting network reflects interaction 
between the internal state of the individual, the responsiveness to external stimuli, and the 
modulation of their alertness while completing tasks. Tonic alertness is a process for 
maintaining sustained alertness or attention while phasic alertness is more transient and 
modified by cues or novel stimuli. A phasic response does not take place unless a 
stimulus is detected as being novel (Keehn, Muller et al., 2013; Posner et al., 2012; 
Sokolov, 1963). The alerting network develops rapidly in the first year of life, with 
sustained attention developing between 2 to 6 months of age (Richards, 1995).   
       The second component, the orienting network, is responsible for selection of 
information from sensory input. Although the orienting network interacts with the 
alerting network, the orienting network processes information in a more localized manner 
(Mangun & Hillyard, 1991). Posner, Walker, Friedrich and Rafal (1984) have defined 
visuospatial orienting as a process in which one disengages from one stimulus, shifts 
attention, and then reengages attention with a different stimulus. The regions of the brain 
that are involved in orienting to visual stimuli appear to overlap with areas of the brain 
that are involved in orienting to stimuli in other modalities. Information from other 
modalities (i.e., tactile, auditory) may integrate with vision in the orienting network, 
thereby enhancing the impact of information (Posner & Peterson, 1990).  
       Infants at one month of age will engage in “obligatory looking”, or have difficulty 
disengaging visual attention due to subcortical reflexive activity. Cortical maturation at 
two to three months develops pathways for smooth ocular pursuits and anticipatory eye-
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movements.  The ability to disengage attention develops progressively from 2 months of 
age with mature levels of disengagement reached by 10 years of age (Wainwright & 
Bryson, 2002). 
     The third component of attentional network is the executive control network 
responsible for three distinct functions: working memory, inhibition, and set shifting 
(Monsell, 2003). Working memory is the monitoring and updating of information related 
to a task. Inhibition refers to the ability to prevent automatic responses. Set shifting or 
tasks shifting is moving between multiple mental sets (Posner & Petersen, 1990). The 
development of the executive control network is prolonged in comparison to the early 
development of the alerting and orienting networks. Set shifting and other related 
functions continue to develop between 8 and 13 years of age (Lehto, Juujarvi, Kooistra, 
& Pulkkinen, 2003).  
     Another component of executive function relates to self-regulation or the ability 
to control thought, feelings, and behaviors. Self-regulation in developmental psychology 
is thought to be the ability to control reflexive or dominant responses by selecting less 
dominant responses (Petersen & Posner, 2012).  The orienting system provides self-
regulation in infants and young children. As children mature, the executive network 
supports self-regulation, and this allows for more conscious control of thoughts, feelings, 
and behaviors (Posner et al., 2012; Rothbart, Sheese, Rueda, & Posner, 2011). 
      The alerting and orienting components of the attentional networks are critical in 
the development of joint attention.  Joint attention is a prerequisite for emergent 
communication, social skills, and learning and is defined as the ability to coordinate 
attention between a social partner and an object or event (Bakeman & Adamson, 1984). 
 10 
 
There are two forms of joint attention--supported and coordinated. Supported joint 
attention is passive attention to another person or to an object. In parent and child 
interactions, this occurs when a parent attempts to engage a child with an object. 
Coordinated joint attention occurs when the child is actively engaged with both the object 
and the social partner. Coordinated joint attention generally develops between 6 to 18 
months of age (Bakeman & Adamson, 1984), usually in a predictable pattern (Bruinsma, 
Koegal, & Koegal, 2004). Joint attention skills can predict language outcomes in 
receptive and expressive language (Charman, 2003; Toth, Munson, Meltzoff, & Dawson, 
2006) and are thought to develop pragmatic language foundational for social skills 
development (Dawson et al. 2004; Mundy & Newell, 2007; Whalen, Schreibman, & 
Ingersoll, 2006).   
Deficits in the alerting and orienting networks in infants and toddlers with ASD 
disrupt the processes of disengagement and self-regulation. If joint attention does not 
develop through the alerting and orienting networks, the executive control network must 
be more heavily recruited. The acquisition of joint attention through the executive control 
mechanism may be a less efficient process and require more conscious effort (Keehn, 
Muller et al., 2013).   
      Infants are thought to shift their attention to distracting stimuli in order to suspend 
distress (Harman, Rothbart, & Posner, 1997). This suggests that a deficit in disengaging 
attention may result in atypical arousal regulation (Keehn, Muller et al., 2013). In a study 
by Anderson and Columbo (2009), children with ASD showed increased arousal 
measured through physiological signs, such as increased tonic pupil size as compared to 
typically developing children. Abnormal arousal has been hypothesized to affect several 
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domains, such as the perception of novel stimuli, restricted and repetitive behaviors, 
over-focused attention, reduced attention to social information, and decreased efficiency 
in higher level cognitive skills (Dawson & Lewy, 1989; Gold & Gold, 1975). 
 Recent research using functional MRI found that there was atypical and increased 
connectivity within and between attentional networks as well as between occipital 
regions during visual search activities in children with ASD when compared to typical 
peers. In the sample of children with ASD, increased connectivity in some areas of the 
brain was associated with socio-communicative impairments. It was thought that 
increased activation was related to over-focused attention in ASD which was potentially 
beneficial in a nonsocial task such as visual search but detrimental to the type of attention 
needed in dynamic social interactions (Keehn, Shih, Brenner, Townsend, & Muller, 
2013). 
Caregiver HRQoL and Family QoL 
For parents of children with ASD, demanding behaviors, inadequate 
communication, inappropriate social skills, and sleep problems combine with the 
challenges presented in advocating for services and opportunities for their children to 
create higher levels of parenting stress (McStay, Dissanayake, Scheeren, Koot, & Begeer, 
2014; Schieve et al., 2011; Tehee, Honan & Hevey, 2009). The long term expenses of 
having a child with ASD needing specialized medical settings, education, or childcare, 
combined with possible limitations in parent employment opportunities present long term 
stressors on family resources. It is estimated that it costs at least $17,000 (U.S. dollars) 
more per year to care for a child with ASD compared to a child without ASD (Lavelle et 
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al., 2014). Additionally, caregiving demands of a child with ASD can interfere with 
caring for other family members and interfere with self-care. 
The HRQoL of parents/caregivers in relation to the general challenges presented 
by children with ASD has been explored in several studies (Allik, Larson, & Smedje, 
2006a; Khanna et al., 2011; Kheir et al., 2012; Lee et al., 2009). HRQoL is a concept that 
is directly related to the individual’s health status and is conceptually distinct from 
quality of life.  Alternatively, QoL is a broader and more expansive concept which 
extends beyond physical and psychological health to include domains of spirituality, 
social relations, and environment (World Health Organization, 2004). Instruments that 
measure HRQoL consider those factors that impact mental and physical health. The most 
common measures developed and used to assess HRQoL include the Medical Outcomes 
Study (MOS), SF-36, and the SF-12.  These measures are used to describe needs, 
determine efficacy of interventions, and promote public policy for targeted populations 
(McHorney, 1999).   
      These HRQoL measures have been used to assess the burden of chronic disease or 
developmental disability on primary caregivers. The ongoing stress of caregiving can 
result in physical and psychological problems that impact HRQoL, including depression, 
somatic complaints, and sleep deprivation.  The HRQoL reported by parents/caregivers 
of children with ASD is lower (poorer) than the HRQoL reported by the general 
population in the United States (Khanna et al., 2011) and by parents/caregivers of 
typically developing children (Allik et al., 2006a; Lee et al., 2009). Problem behaviors in 
children with ASD are associated with lower maternal HRQoL (Allik et al., 2006a; 
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Khanna et al., 2011). Associations were found between high levels of caregiver stress and 
poor HRQoL in both the physical and mental health domains (Lee et al., 2009). Social 
support was noted to be another factor that influences HRQoL, with more perceived 
social support associated with increased (better) physical HRQoL (Khanna et al., 2011). 
Higher income was also associated with better HRQoL (Lee et al., 2009).  
Kheir et al. (2012) compared HRQoL in caregivers of children with ASD with 
that of caregivers of typically developing children in Qatar. Although caregivers of 
children with ASD tended to report poorer health, there were no significant differences 
between the reported HRQoL of the caregivers of children with ASD and that of the 
caregivers of the typically developing children. Kheir et al. (2012) attributed this lack of 
significant difference between the two groups to the strong Islamic religious beliefs 
which foster virtues of endurance, resilience, and acceptance of God’s will (Younge, 
Moreau, Ezzat, & Gray, 1997).  These virtues reportedly provide a means of coping. 
Another possible cause for the lack of differences between the two groups may have been 
the use of a generic HRQoL measure (SF-36v2) which may not have the sensitivity of a 
disease specific measure (Patrick & Deyo, 1989).  The use of a generic HRQoL measure 
may not have targeted the specific health concerns of the caregivers of children with ASD 
(Kheir et al., 2012).   
As parents of children with ASD age, they may confront their own age-related 
challenges with physical and mental health. At the same time, parents may be facing the 
likelihood that their child with a developmental disability has a future that is likely to 
extend beyond the parent’s own lifetimes (Scott, Lakin, & Larson, 2008). Changes in 
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public policy have transformed public perceptions of individuals with disabilities and the 
role of their families. The deinstitutionalization of individuals with developmental 
disabilities in the late 1960’s refocused efforts on provision of community supports and 
placed responsibility for care on families (Scott, Lakin, & Larson, 2008).  
     The relatively new concept of FQoL recognizes the family as both a potential risk 
and a resilience factor; FQoL focuses on the family unit as a system of interconnected 
individuals (Scott et al., 2008). A widely accepted measure of FQoL is the Beach Center 
Family Quality of Life Scale that was developed through participatory action research by 
the Beach Center on Disability at the University of Kansas. Different versions were pilot 
tested and revised until a final version was developed and field tested with 1200 
individuals. Five domains were developed in the instrument, which include: (a) Family 
Interaction, or relationships between and among family members; (b) Parenting, or 
activities that adults engage in to facilitate their child’s development; (c) Emotional Well-
being, or perceptions of stress and available support; (d) Physical/Material Well-Being, 
or the ability to meet physical needs, medical care and transportation; and (e) Disability-
Related Support, or support for families in school, work, and home (Park et al., 2003; 
Turnbull, 2004; Turnbull, Poston, Minnes, & Summers, 2007).   
Brown, MacAdam-Crisp, Wang, and Iarocci (2006) explored FQoL of families of 
children with ASD compared to families of typically developing children or families of 
children with Down syndrome. Brown used a similar FQoL measure, the FQOLS-2006. 
A lower (poorer) FQoL was reported by families of children with ASD than by families 
in the other two groups (Brown et al., 2006).   
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Similar to HRQoL in caregivers, problem behaviors of the child with ASD were 
associated with poorer FQoL (Bayat, 2005; Tetenbaum, 2010), and caregiver stress was 
also associated with poorer FQOL (Tetenbaum, 2010).  Families who had school aged 
children reported better FQoL than families with younger children or adolescents with 
ASD (Bayat, 2005).  In intervention studies, FQoL was rated as better by families with 
young children receiving center-based rather than home-based programs (Roberts, 2011) 
and by families receiving state and federally funded Medicaid services, including  respite, 
residential habilitation, support services, and family training. Intervention had a positive 
effect in that families receiving these services reported a better FQoL than families on a 
waitlist (Eskow, Pineles, & Summers, 2011).  
Theoretical Underpinnings  
       Sense of Coherence (SOC) is a mechanism that promotes health, and influences 
the subjective assessments of parent/caregiver HRQoL and FQoL.  Theoretical 
underpinnings of SOC were developed by Anton Antonovsky from concepts of stress and 
coping as developed in the transactional model by Richard Lazurus (1966).  SOC is 
defined as “a global orientation that expresses the extent to which one has a pervasive, 
enduring, and dynamic feeling of confidence that: (a) stimuli deriving from one’s internal 
and external environments in the course of living is structured, predictable, and 
explicable (comprehensibility); (b) resources are available to one to meet the demands 
posed by these stimuli  (manageability), and (c) demands are challenges worthy of 
investment and engagement (meaningfulness)” (Antonovsky, 1987, p.19). These three 
components present uniquely in individuals and manifest themselves in a range of 
behaviors that are chosen to deal with stressors of life. Although behaviors may vary by 
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culture and by situation, there are common elements of cognitive understanding and 
motivation that are brought to a situation (Antonovsky & Sourani, 1988). 
      The flexibility of the individual in coping with stressors depends on the 
availability of generalized resistance resources (GRRs) such as knowledge, plans of 
action, and social support.  GRRs facilitate “effective tension management” 
(Antonovsky, 1979, p. 99) that results in “meaningful, coherent life experiences” (p. 186) 
for individuals. GRRs enable an individual to move along a continuum of health and 
disease referred to as salutogenesis (Antonovsky, 1979). SOC emerges in childhood with 
a balance of experiences that are predictable and unexpected.  An individual is reinforced 
and their knowledge expanded when they respond to opportunities with planned action. 
SOC is modified as social networks and experiences expand in adolescence and early 
adulthood.  The feedback provided through new relationships and experiences 
strengthens or weakens SOC. SOC may be modified by broad or catastrophic events 
which present stressors in which there often is no choice and no opportunity to prepare. 
Choices that are both conscious and unconscious are reinforced through life experiences. 
Change takes place over time and within the context of one’s previous level of SOC, with 
gradual movement along the health-disease continuum in either direction (Antonovsky, 
1979).  
      In a systematic review by Eriksson and Lindstrom (2007), 32 papers examined 
and evaluated the relationship between SOC and QoL. In a majority of these papers, there 
was a positive relationship between SOC and QoL, with a higher SOC scores associated 
with a better QoL.  QoL and SOC represent two different constructs in that SOC is a 
 17 
 
health resource with the capacity to influence QoL as an outcome (Eriksson & Lindstrom, 
2007). Individuals who demonstrate a strong SOC would be more likely to view the 
challenges of a child with a developmental disability with a cognitive and emotional 
understanding and to believe that they have the resources to deal with presenting 
problems (Pisula & Kossakowska, 2010). They would find and use resources, then select 
the best available behaviors for coping. They would demonstrate flexible thinking and 
action; and they would realize that some events are beyond their control (Antonovsky, 
1992; Mak et al., 2007). In contrast, persons with a weak SOC believe that they do not 
have the resources to cope with challenges, and they may perceive challenges as 
unpredictable and threatening (Antonovsky, 1987). Characteristics such as anxiety, 
depression, rigidity, social withdrawal, hypersensitivity to criticism, and obsessive 
compulsive symptoms are associated with a weak SOC (Bolton, Pickles, Murphy, & 
Rutter, 1998; Kano, Ohta, Nagai, Pauls, & Leckman, 2004).   
Higher levels of parenting stress and poorer maternal health are associated with a 
weaker SOC in families of children with developmental disabilities (Oelofsen & 
Richardson, 2006).  Many parents of children with ASD are challenged by a health care 
system which may neglect to recognize or diagnose their child’s disability (van 
Tongerloo, Bor, & Lagro-Janssen, 2012), or may not address significant problems such as 
sleep disorders (Meltzer, Johnson, Crosette, Ramos, & Mindell, 2010). The realization 
that a child has autism generally occurs over time as parents recognize gaps in their 
child’s development and confront problems with communication, socialization, and 
behavior. Parents prepare in a variety of ways for a diagnosis of their child with ASD, but 
most agree that confirmation of a diagnosis is a life changing experience (King et al., 
 18 
 
2006). Resilient responses may include the recognition that while the presence of autism 
is out of their control, the manifestation of autism can be altered by their actions. Parents 
may assemble and strengthen GRRs such as social support, professional services, and 
information regarding interventions. Providing relevant information to parents about 
ASD may improve their ability to access support services. This support may, in turn, 
improve their ability to cope and reduce their parenting stress (Tehee et al., 2009).  
     Through the process of combining GRRs in flexible and sustainable structures, 
families demonstrate resilience to the challenges presented by a family member with 
ASD. Resilient strategies will incorporate the needs of the individual with a disability, 
but will also interweave the patterns of the life cycle of individuals and the family 
(Walsh, 2002). This resilience will move family members toward health on the health-
disease continuum and toward a better QoL. 
Sleep Disorders and ASD 
Sleep problems are commonly reported in children with ASD (Krakowiak et al., 
2008; Liu et al., 2006). Poor sleep quality and reduced total sleep time in children with 
ASD of all age groups are associated with poorer skills in communication, socialization, 
and adaptive behavior and with poorer cognitive abilities (Park, et al., 2012; Richdale & 
Baker, 2014; Sikora, Johnson, Clemons & Katz, 2012; Taylor, Schreck &Mulick, 2012; 
Tudor, Hoffman & Sweeney, 2012). There is likely a bidirectional relationship between 
the sleep problems in children with ASD and the core symptoms of ASD, whereby lack 
of sleep may contribute to more daytime problem behaviors. This may, in turn, contribute 
to poor compliance with bedtime routines or sleep hygiene practices that have the 
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potential to facilitate better sleep (Adams et al., 2014). There are also relationships 
between child sleep problems and the parent-reported HRQoL of children with ASD. 
Children with ASD who had more sleep problems, particularly children with shorter 
sleep duration or sleep anxiety, were more likely to experience poorer physical and 
psychological HRQoL than children with ASD without sleep problems (Delahaye et al., 
2014).   
 The most common sleep problems reported in children with ASD are insomnia 
symptoms-- particularly difficulty falling asleep and frequent night waking. In 
retrospective questionnaires, parents report difficulty falling asleep in 17% to 61% of 
children with ASD (Krakowiak et al., 2008; Mayes & Calhoun, 2009; Mayes, Calhoun, 
Bixler, & Vgontzas, 2009; Ming, Brimacombe, Chaaban, Zimmerman-Bier, & Wagner, 
2008). Frequent night waking was reported by parents of children with ASD, with 
prevalence rates ranging between 10% and 50% (Krakowiak et al., 2008; Mayes & 
Calhoun, 2009; Mayes et al., 2009; Ming et al., 2008). Other reported sleep problems that 
are frequently related to insomnia symptoms include bedtime resistance, decreased sleep 
efficiency (decreased time asleep in relation to time in bed), and decreased sleep duration 
(Allik, Larsson, & Smedje, 2006b; Krakowiak et al., 2008; Tani et al, 2004). Age had an 
influence on the type of insomnia symptom. Parents of younger children were more likely 
to report night awakenings, and parents of adolescents were more likely to report 
difficulty falling asleep on the Children’s Sleep Habits Questionnaire (CSHQ; Owens, 
Spirito, & McGuinn, 2000; Goldman, Richdale, Clemons, & Malow, 2012).  
Although reasons for lower HRQoL in the physical domain in parents/caregivers 
of children with ASD are unclear, Khanna et al. (2011) suggest that the physical health of 
 20 
 
parents/caregivers is affected by their lack of sleep as a result of common sleep problems 
in children with ASD. There are no published studies that examine the relationship of 
sleep in children with ASD, sleep in their parents/caregivers, and the impact of sleep 
quality on caregiver HRQoL or FQoL. Studies of caregivers of individuals with other 
neurological disorders and poor sleep quality have found a relationship between poor 
sleep quality in both the patient and caregiver and lower reported caregiver QoL (Cupidi 
et al., 2012). These findings support a probable relationship between sleep disorders in 
children with ASD, poor parent/caregiver sleep, and poorer HRQoL and FQoL. 
Qualitative research has provided insights on the unique challenges presented by 
children with ASD to their caregivers and families. Parents of children with disabilities 
participating in a focus group attributed their worsening physical and emotional health to 
the strains of caregiving, with almost all reporting chronic fatigue and sleep deprivation 
(Murphy, Christian, Kaplan, & Young, 2006). Polimeni et al. (2005) reported disrupted 
sleep in 66% of parents of children with ASD as a result of their child’s sleep problems. 
Greater sleep problems in the child were associated with greater sleep problems in the 
parent (Hoffman et al., 2008). Nighttime problem behaviors in children with ASD such as 
aggression, self-injury, wandering, and damage to property can contribute to poor sleep 
quality in parents who are forced to be hypervigilant throughout the night (Lopez-Wagner 
et al., 2008). The sleep problems of children with ASD can affect all family members. 
Child’s sleep disturbances affect the daily functioning of their family, as reported by 23% 
of caregivers (Krakowiak et al., 2008). Child’s sleep problems are also reported to disrupt 
the sleep of their siblings (Myers, Mackintosh, & Goin-Kochel, 2009). 
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      A strong association between sleep problems in children with ASD and parental 
stressors has been observed (Doo and Wing, 2006; Hoffman et al., 2008). Child sleep 
problems may be independent and adverse factors that contribute to stress in parents of 
children with ASD (Lopez-Wagner et al., 2008). However, Hodge, Hoffman, Sweeney, 
and Riggs (2013) found that although parents of children with ASD had higher overall 
levels of stress, the path from child sleep problems to maternal stress was only moderate 
in magnitude (0.31) compared to this same pathway for typical children. A large 
coefficient of 0.61 indicated a stronger positive relationship between poor sleep in typical 
children and maternal stress. Although mothers of children with ASD report more 
problems with their child’s sleep, their own sleep, and higher levels of stress, findings 
suggest that other sources of stress are more prominent than those due to sleep problems 
(Hodge et al., 2013).  
Parent/caregiver sleep quality has been measured in studies of caregivers of 
children with ASD with a self-report instrument for adults known as the Pittsburg Sleep 
Quality Index (PSQI; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989; Lopez-Wagner 
et al., 2008; Meltzer, 2008). While this instrument addresses several aspects of sleep 
quality, it does not address a wide variety of sleep disorders that could be experienced by 
parents/caregivers. For this reason, the present study examined sleep disordered 
breathing, snoring, restless leg syndrome, non-restorative sleep, other sleep symptoms, 
and sleep disruptors using the Sleep Habits Questionnaire, developed for use in the Sleep 
Heart Health Study (Quan et al., 1997).  
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Short sleep duration. Research suggests that short sleep duration is a commonly 
reported sleep problem in children with ASD. A longitudinal study of children born in 
1991-1992 collected data concerning sleep duration at eight time points from 6 months of 
age until 11 years old (Humphreys et al., 2014). Parents of children who were eventually 
diagnosed with ASD reported a shorter sleep duration, as compared to their peers, 
beginning at an average of 30 months old. The reduction in sleep duration was generally 
due to later bedtimes, night waking episodes, and earlier morning waking, and the 
reduction tended to persist until adolescence (Humphreys et al., 2014).   
Studies often use subjective measures such as the Children’s Sleep Habits 
Questionnaire (CSHQ; Owens, Spirito, & McGuinn, 2000). In studies using subjective 
parent measures, 11% to 45% report shortened sleep duration for children with ASD 
(Goldman et al., 2011; Mayes & Calhoun, 2009; Mayes et al., 2009; Reynolds, Lane, & 
Thacker, 2012). A longer than average sleep duration for children with ASD was reported 
by only 3% to 14% of parents (Mayes & Calhoun, 2009; Mayes et al., 2009; Reynolds et 
al., 2012). Liu et al. (2006) found that the mean night sleep duration in the sample of 
children with ASD was one hour less than duration reported by the normative sample 
used for the standardization of the CSHQ (Owen et al., 2000).  
Subjective parent reports of total sleep time have not consistently been supported 
by data from objective measures such as actigraphy or polysomnography (PSG; Goldman 
et al., 2009; Malow et al., 2006).  Although parent reports of sleep latency are generally 
accurate, children who have difficulty remaining asleep throughout the night may be 
underdiagnosed.  Actigraphy may not detect waking after sleep onset (WASO) in 
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children who are awake but are able to lie quietly. Total sleep time, therefore, may be 
underestimated ( Hodge, et al.; Sitnick et al., 2008). Studies which have measured sleep 
in children with ASD using PSG may not accurately reflect the child’s typical sleep 
patterns.  Children with ASD may have difficulty tolerating the PSG procedures which 
require the application of sensors and sleeping in an unfamiliar sleep laboratory (Hodge 
et al., 2012; Malow et al., 2006).   
Adult sleep needs vary by individuals, however, the National Sleep Foundation 
(2014) generally recommends 7 to 9 hours per night for healthy adults. A study by Chen, 
Gelaye, and Williams (2014) that researched the sleep habits  of 2,391 U.S. young adults 
(defined as individuals between the ages 20 to 39) found that 36% of the young adults 
slept < 7 hours and 14% slept < 6 hours. Short sleep duration was significantly associated 
with lower (poorer) HRQoL independent of socio-demographic factors, lifestyle factors, 
and health conditions (Chen et al., 2014). Young adults who slept < 7 hours were more 
likely to report poorer physical HRQoL and poorer mental HRQoL than those sleeping 7 
hours or more. Sleep deprivation may alter cortisol stress hormones and the sympathetic 
nervous system resulting in elevated blood pressure (Gangwisch, 2009). In a study by 
Altman et al. (2012), short sleep duration, (defined as < 5 hours versus 7 hours), was 
significantly associated with cardio-metabolic health outcomes that include obesity, 
diabetes, hypertension, hypercholesteroleaemia, heart attack, and stroke.  Similarly, sleep 
insufficiency when examined alone was associated with increased BMI and risk for 
obesity, hypertension, and hypercholesterolaemia (Altman et al., 2012). Associations 
were also found between short sleep duration and depression (Vgontzas et al., 2012).  
 24 
 
       Parents of children with ASD woke 37 minutes earlier and got an average of 51 
minutes less of sleep per night as measured by actigraphy than parents of typically 
developing children. In this study, most of the children with ASD were reported to have 
sleep problems (Meltzer, 2008). Shorter sleep duration in parents/caregivers over time 
can result in chronic partial sleep deprivation (CPSD), with consequences that include 
elevated stress, increased fatigue, and negative mood (Dinges, Rogers & Baynard, 2005). 
Poorer daytime functioning by the parent/caregiver who has poor sleep quality or 
inadequate sleep quantity can compromise child health and well-being (Meltzer & 
Moore, 2008).   
     Although child sleep patterns can significantly influence parent sleep problems, 
the possibility of parental predisposition to sleep problems should also be considered. 
Melke et al. (2008) found abnormal melatonin levels in the unaffected parents of children 
with ASD that suggest a genetic origin for circadian disturbances. Through genotyping, 
heritability for usual sleep duration has been supported and suggests linkage to circadian 
clock-related genes (Gottlieb, O’Connor & Wilk, 2007).  The sleep duration of parents 
and their children with ASD may be influenced by shared genetics, which in turn, affects 
sleep duration.  
Meltzer (2008) reported that parents tended to report a shorter sleep duration on 
the PSQI or in the parent sleep diary than in the sleep duration collected by actigraphy. It 
has been suggested that the stress of dealing with the child’s difficult behaviors may 
affect parent perceptions of their own sleep with an over-reporting of sleep problems 
(Hering, Epstein, Elroy, Iancu, & Zelnik, 1999; Meltzer, 2008; Schreck & Mulick, 2000). 
Individuals with insomnia, however, are known to report greater wakefulness that is often 
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not supported through objective measures. Individuals with insomnia tend to 
overestimate both the amount of time it takes them to fall asleep and the amount of time 
they are awake throughout the night when compared with objective assessments such as 
PSG (Perlis, Giles, Mendelson, Bootzin & Wyatt, 1997).   
Insomnia. Objective measures confirm parent reports of sleep onset delay in 
studies of sleep in children with ASD. Children with ASD who were initially identified 
by parental report as being poor sleepers had longer sleep onset latency as measured by 
PSG compared to children with ASD  and typically developing children who were 
identified by parent report as being good sleepers (Goldman et al., 2009; Malow et al., 
2006).  Longer sleep onset latency, more waking after sleep onset (WASO), and sleep 
fragmentation were present when measured by actigraphy in a study of sleep in children 
with ASD (Goldman et al., 2009).   
One explanation for the high prevalence of insomnia symptoms in individuals 
with ASD is abnormal processing in the attentional network. Difficulties with 
disengagement and self-regulation may present a direct influence upon the initiation and 
maintenance of sleep. Indirect influences on insomnia are routed through 
social/communication and behavioral processes (see Figure 2, adapted from model by 
Keehn, Muller et al., 2013). 
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Figure 2: The Influence of Attentional Network Processes on Insomnia Symptoms in 
ASD 
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changes over the course of the day in response to circadian rhythms. Reaction times 
typically peak in the early morning, gradually decline over the course of the day, and rise 
again throughout the night (Posner, 1975). A characteristic of circadian sleep disorders is 
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baseline level in the morning. It is released by the pineal gland and synthesized from 
serotonin. Plasma melatonin levels were reported to be lower in children with ASD than 
in typical children (Melke et al., 2008). Another study of children with ASD found that 
these children demonstrated abnormally low nighttime 6-sulphatoxymelatonin level (a 
melatonin metabolite) when compared to normal controls (Tordjman, Anderson, Pichard, 
Charbuy, & Touitou, 2005).  In addition to low melatonin levels, atypical functioning of 
clock genes may be present in ASD. Clock genes are thought to influence the biological 
clock and circadian rhythms, which in turn affect sleep phase and sleep duration 
(Bourgeron , 2007). 
Social, communication, and behavioral domains may affect sleep in an indirect 
manner. The understanding of social cues is influenced by joint attention that has 
developed through the attentional network (Keehn, Muller et al., 2013). Social cues, such 
as bedtime routines, are important in regulating sleep cycles, and individuals with ASD 
may be less aware or responsive to social cues concerning sleep or bedtime expectations 
(Reynolds & Malow, 2011). Although the release of melatonin is a biochemical process 
which primarily responds to changes in light, other factors such as meals and evening 
routines can reinforce melatonin rhythm (Pandi-Perumal, Srinivasan, Spence, & 
Cardinali, 2007). 
     Bedtime routines may be disrupted by problems in transitioning from preferred or 
stimulating activities to calming activities. Behavioral characteristics such as rigidity of 
responses, perseveration, and ritualistic behavior may present obstacles to settling for 
sleep and self-soothing (Reynolds & Malow, 2011). The alerting, orienting, and 
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executive control networks may all contribute to these behavioral characteristics. Home 
environmental factors and parenting practices which do not support good sleep hygiene 
may contribute to poor self-regulation by presenting novel or unpredictable stimuli at 
bedtime. Additionally, exposure to electronic devices at bedtime can have a negative 
impact on sleep. In a study by Englechardt, Mazurek, and Sohl (2013), in-room 
televisions and computers were more strongly associated with less sleep for boys with 
ASD than for boys with ADHD or boys who were typically developing.  
Although insomnia is common in children with ASD, it is also a common sleep 
problem in the general population of adults and can have significant health consequences. 
Insomnia was reported by approximately 42% of young adults in the general population 
in the study by Chen et al. (2014). Insomnia in the study by Chen et al. (2014) was 
significantly associated with low mental HRQoL, and participants with sleep latency > 30 
minutes and with trouble falling asleep were more likely to report poorer mental HRQoL. 
Persistent poor sleep, or having one or more insomnia symptoms, was associated with 
psychological distress in a study by Fernandez-Mendoza et al. (2012).  
The transition period between waking and sleep requires that the activating 
influences of the brainstem, the basal forebrain, and the hypothalamus be reduced. 
Regions of the cortex that are involved in executive functions will disengage as sleep 
commences (Saper, Scammell, & Lu, 2005). Research has found that in a sample of 
adults with insomnia there was impairment in the frontal deactivation and disengagement 
of brain regions involved in executive control, attention, and self-awareness. In 
comparison to typical controls, the group with insomnia demonstrated higher activation 
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of the frontal, temporal, and parietal areas of the brain during wakefulness and stage 1 or 
light sleep as measured by PSG and electroencephalogram (EEG). These results suggest 
that the individuals with insomnia had difficulty deactivating frontal executive regions 
and disengaging the frontal-posterior-medial attentional network during the wake to sleep 
process and during initial sleep (Corsi-Cabrera et al., 2012).  
      Relevant to adults who provide care to children with ASD, there are 2 phenotypes 
of insomnia—one associated with physiologic hyperarousal and another associated with 
cognitive-emotional and cortical arousal (Vgontzas & Fernandez-Mendoza, 2013).  Both 
phenotypes may experience insomnia symptoms of difficulty initiating sleep or 
maintaining sleep, or have early morning awakening.  The hyperarousal phenotype tends 
to have a short sleep duration and activation of the stress system, whereas the cognitive 
arousal phenotype has a normal sleep duration and normal activity of the stress system 
(Vgontzas & Fernandez-Mendoza, 2013).  Hyperarousal, or hyperreactivity, is generally 
considered to be a biological trait factor (Perlis et al., 1997), and a predisposing factor for 
insomnia may be the inability to down-regulate arousal (Bastien & Morin, 2000). These 
findings may be extrapolated to suggest a genetic basis for insomnia that may be shared 
by some parents and their children with ASD.   
      Restless Legs Syndrome (RLS). RLS is also known as Willis-Ekbom disease 
and is a condition characterized by sensations such as crawling or tingling in the limbs 
that creates an urge to move. It is a neurological sensorimotor disorder, and in European 
and American populations 2-3% of adults have clinically significant symptoms that 
negatively affect sleep quality (Allen et al., 2005). Periodic Limb Movement Disorder 
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(PLMD), although similar to RLS, differs in that PLMD occurs only during sleep and 
movements are involuntary (National Sleep Foundation, 2014). Leg discomfort and 
periodic limb movements may disrupt sleep; therefore, many patients with RLS also have 
insomnia (Allen et al, 2003). Winkelman et al. (2009) found that study participants with 
RLS had longer adjusted mean sleep latency (39.8 vs. 26.4 minutes, p < .0001) and a 
higher arousal index (20.1 vs. 18.0, p = .0145) than participants without RLS. 
Participants with RLS also reported poorer HRQOL in all physical domains and in 
mental health and vitality domains.   
It is sometimes more difficult to diagnose RLS in children than in adults.  Often 
children, particularly young children or children who may have a cognitive impairment, 
are not able to describe the sensations of RLS in a way that is comprehensible (Cortese et 
al., 2005).  Thus, criteria for a probable diagnosis of RLS in children includes observed 
behavioral manifestation of lower-extremity discomfort when sitting or lying that has the 
characteristics of the adult criteria (i.e., worse during rest and inactivity, relieved by 
movement, and worse during the evening and at night). If these criteria are met, and if the 
child has a biological parent or sibling with definite RLS, the child is considered to have 
probable RLS (Cortese et al., 2005). 
There is a substantial body of research that has examined RLS in children with 
ADHD, a condition which is often comorbid with ASD. Literature was reviewed by 
Cortese et al. (2005) concerning associations between RLS and ADHD or ADHD 
symptoms. Up to 44% of study participants in clinical samples with ADHD had RLS, and 
up to 26% of study participants with RLS had ADHD or ADHD symptoms. Cortese et al. 
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(2005) hypothesized that although RLS may be comorbid with ADHD, it is also possible 
that disruption of sleep due to RLS may lead to ADHD symptoms. They postulated that 
dopamine dysfunction may play a role in both those with RLS and in a subset of 
individuals with ADHD (Cortese et al., 2005). 
 Nyugen et al. (2014) discusses the importance of the dopaminergic system in 
ASD pathogenesis. Genes encoding elements of dopamine receptors and dopamine 
transporters have been implicated in ASD, and they are thought to affect cellular 
signaling processes.  Dopamine, as a neurotransmitter of motor activation, can contribute 
to motor symptoms of ASD and these motor symptoms may be manifested in behavioral 
perseverations (Nguyen et al, 2014). Dopamine receptors in animals have been found to 
be altered by iron deficiency as iron moves into the central nervous system and interacts 
with dopamine receptors (Erickson, Jones, & Hess, Zhang, & Beard, 2001). A 
relationship was found between lower serum ferritin levels (i.e., iron) and ASD when 
compared to a control group of typical children (Youssef et al., 2013). The ferritin levels 
were still lower in children with ASD who had PLMD and in children with ASD who had 
sleep fragmentation. Because children with ASD are often “picky” eaters, low ferritin 
could be caused by dietary factors; however, a dietary history was not obtained in this 
study (Youssef et al., 2013).   
Dopamine dysfunction may be common to some subgroups of individuals with 
ASD, ADHD, RLS, and PLMD, and two or more of these disorders may be present in 
one individual (Cortese, et al., 2005; Gargaro et al., 2011; Youssef et al, 2013).  The 
presence of one or more of these disorders in other family members may suggest a 
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linkage to the dopamine system which could provide clues for pharmaceutical 
interventions for ASD, ADHD, RLS and PLMD (Cortese et al., 2005; Dosman et al, 
2006).  
Sleep problems in children with ASD and their parents are likely linked by 
common genetic and environmental influences. Several biological mechanisms such as 
low melatonin, clock gene anomalies, and dysfunction of the dopaminergic system may 
contribute to sleep difficulties in children with ASD and in their parents. Additionally, 
difficulty disengaging and poor self-regulation in children with ASD may affect behavior, 
social skills, and communication further exacerbating sleep problems. The present study 
addressed associations between child sleep and caregiver sleep and the influence of sleep 
on caregiver HRQoL and FQoL. Furthermore, SOC was explored as a theoretical 
framework for caregiver coping in relation to sleep and quality of life.   
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CHAPTER 3. RESEARCH DESIGN AND METHODS 
Design 
      This research project was a correlational pilot study that will provide knowledge 
for future research regarding sleep of caregivers and families of children with ASD. 
Findings will assist in the evidence-based development of interventions and policies that 
will empower families to support their children with ASD.  
Sampling Method 
     This research was a survey study with materials mailed or emailed to 62 
caregivers of children with ASD. The process was adapted from the recommended four-
phase administration procedure outlined by Salant and Dillman (1994) for survey studies. 
All caregivers in the Southwest Autism Research and Resource Center (SARRC) 
database who met the inclusion criteria were invited to participate. Study information was 
provided verbally over the phone or through email to potential participants.  
     Power calculations indicated that a sample size of 60 participants would provide 
adequate power (1-β =0.80) to detect a large effect for multiple regression models with 2 
predictors: Sense of Coherence (SOC) and caregiver sleep. A response rate of 29% to 
42% was expected based upon previous mailed survey studies with similar convenience 
samples (Khanna et al., 2011; Williams, Sears, & Allard, 2004). Using a predicted 
response rate of 36%, 159 eligible families from the SARRC database were contacted and 
invited to participate.  
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Participants 
Inclusion criteria. The sample consisted of parent caregivers of children with 
ASD between 6 and 11 years old who were participants in SARRC clinical or research 
programs. Caregivers were defined as family members within the home rather than 
caregivers such babysitters, child care workers, or respite/habilitation providers who are 
paid to care for the child.   
To participate in this study, caregivers were required to live within the U.S., to 
read and understand English, and to be the primary caregiver for a child between 6 and 
11 years old with a documented diagnosis of ASD. This diagnosis was confirmed by the 
prior administration of the Autism Diagnostic Observation Schedule (ADOS; Lord, 
Rutter, DiLavore, & Risi, 1999) or the Autism Diagnostic Observation Schedule, 2nd ed. 
(ADOS-2; Lord et al., 2012) by research reliable raters at SARRC. 
Exclusion criteria. Prospective participants were excluded from this study if the 
child with ASD had another primary diagnosis such as cerebral palsy or Down syndrome, 
the child was under 6 or over 11 years of age, the caregiver was unable to read or 
understand English, or the family lived outside of the United States. Prospective 
participants were also excluded if the caregiver was not related or was an external 
caregiver (e.g., worked with the child at a day care facility). 
Setting 
      This study was conducted at the Southwest Autism Research and Resource 
Center (SARRC) in Phoenix, Arizona. SARRC promotes best practices and early 
intervention for individuals with autism through integrative research, educational 
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outreach, model programs, and collaborative initiatives (Southwest Autism Research and 
Resource Center, 2013).  SARRC maintains a registry of individuals who have family 
members diagnosed with ASD and are willing to participate in research.  
Procedure 
Recruitment. The study was initially introduced through a flyer posted at the 
SARRC facility and through an introductory email distributed to families in the SARRC 
database who met inclusion criteria. Participants who met the inclusion criteria were 
contacted by the investigator by phone or email and invited to participate in this study. 
Through the phone call or email, each participant was provided information concerning 
the relevance of the study, screened for inclusion and exclusion criteria, and informed of 
the approximate time commitment. Participants who met the inclusion criteria and were 
interested in joining the study received a survey packet sent by mail or accessed a secure 
link to the Research Electronic Data Capture (REDCap) website within a week of the 
telephone screen. Contact information for the doctoral investigator and the principal 
investigator was provided to participants in case they had additional questions.   
Enrollment. For the purpose of this research, the primary family caregiver was 
identified as the adult who provided the majority of care to the child. The mailed survey 
packet consisted of a cover letter, the survey packet, and a preaddressed return envelope 
with postage.  A postcard reminder was mailed 4 to 8 days following the mailing of the 
survey packet. For those who chose to participate online, the same cover letter and survey 
packet were posted online and were available through the secure online link sent to the 
participant. An email reminder was sent 4 to 8 days following the sending of the secure 
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link. The materials were resent three weeks following the initial mailing of the survey 
packet. If the participant changed their mind regarding participation after receiving the 
packet, they were asked to return the blank surveys in the stamped envelope to the 
investigator with reassurance that their care would not be affected. Online participants 
received an email once again with their personalized link three weeks following the 
initial email. The time expected to complete the survey packet was between 60 and 90 
minutes. Participants who completed all survey materials received a $10 Wal-Mart gift 
card. 
Informed consent. Human subjects consent was obtained through the Arizona 
State University Human Subjects Institutional Review Board (IRB) prior to the 
implementation of the study. This was considered an exempt study. The intent, benefits, 
and risks of the study were addressed in the initial cover letter with assurances that their 
care at SARRC would not be affected in any way should they decline to participate at any 
time during the study. Prospective participants were informed that their participation in 
this study was voluntary. For both mailed and online administration, the cover letter 
clearly stated that informed consent was implied when mailing back the completed 
survey or when submitting the completed survey online.  
Data collection. Information regarding the age of the child, diagnosis, and contact 
information was obtained through SARRC. Surveys included the Medical Outcomes 
Study (MOS) Short Form-12 (SF-12), the Beach Center Family Quality of Life (FQoL) 
Scale, the Sleep Heart Health Study Sleep Habits Questionnaire (SHQ), the Epworth 
Sleepiness Scale (ESS), the Orientation to Life Scale (SOC-29), the Children’s Sleep 
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Habits Questionnaire (CSHQ), the Parenting Stress Scale (PSS), and the Child Behavior 
Checklist (CBCL). In addition, each participant provided demographic information and a 
short medical history. Table 1 provides a summary of the measures used in this study.   
Measurement Tools 
Demographic questionnaire and health history. Demographic information was 
requested concerning family income, race/ethnicity, as well as marital, education, and 
employment status of the primary caregiver. Information was requested concerning the 
number children living in the home, as well as the age and the gender of the primary 
caregiver. The health history portion consisted of a stem sentence asking if a healthcare 
provider had ever told the participant that he or she had any of the listed health problems. 
This stem sentence was stated in this manner to elicit provider diagnosed versus self-
reported health issues. The caregiver was asked about the age, gender, and general health 
of the child with ASD. Additionally, the caregiver was requested to indicate the types of 
specialized services and the settings of the services that their child with ASD received.  
Sleep Heart Health Study Sleep Habits Questionnaire (SHQ). This instrument 
is typically used with individuals with unidentified sleep disorders. The questionnaire 
addressed these seven aspects of sleep disorders: (a) Snoring, which was ascertained by 
the question "How often do you snore?" with possible responses including "rarely--less 
than one night a week," "sometimes--1 or 2 nights a week,” "frequently--3 to 5 nights a 
week," "always or almost always--6 or 7 nights a week," or "don't know." Additionally, 
participants were asked “How loud is your snoring?" with possible responses including "I 
never snore," "only slightly louder than heavy breathing,” "about as loud as mumbling or 
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talking," "louder than talking," or "extremely loud—can be heard through a closed door,” 
or "I don't know." (b) Breathing pauses (apnea) were ascertained by the question, "Are 
there times when you stop breathing during sleep?" with possible responses "yes," "no," 
or " I don't know." Witnessed apneas were obtained with participant response to a 
question, “Has anyone ever told you that they saw you stop breathing during your sleep?” 
with possible responses of with possible responses "yes," "no," or "I don't know." Sleep 
symptoms questions were rated on a 5-point Likert-like scale from “Never” to “Almost 
Always” for the following sleep disorder symptoms: (c) Non-restorative sleep from "Feel 
unrested during the day, no matter how many hours of sleep you had;" (d) Insufficient 
sleep with the question "Not getting enough sleep;" (e) Insomnia symptoms with the 
statements "Trouble falling asleep," "Wake up during the night and have difficulty 
resuming sleep," and "Wake up too early in the morning and are unable to resume sleep." 
Restless legs syndrome (f; RLS) was ascertained using four questions regarding leg 
sensations, body position when experiencing the symptoms, time of day, and alleviation 
of symptoms. Participants also self-reported their weekday and weekend (g) sleep 
duration.  
The questionnaire has been used in a variety of investigations, including more 
than 6400 subjects in the NIH NHLBI Sleep Health Heart Study (SHHS), and is 
generally accepted as an appropriate means of characterizing sleep health (Baldwin et al., 
2010; Baldwin, Kapur, Holberg, Rosen & Nieto, 2004; Baldwin et al., 2001; Gottlieb et 
al., 2006; Gottlieb et al., 2005; Newman et al., 2001; Nieto et al., 2000; O’Connor et al., 
2002; Resnick et al., 2003; Winkelman et al., 2009; Winkelman, Shahar, Sharief, & 
Gottlieb, 2008). 
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     In a bilingual (English/Spanish) translation and validation of the SHQ, 
psychometrics of the SHQ were examined. Cronbach α was ≥ .70 for the sleep duration, 
snoring/apnea, insomnia and sleep symptoms, sleep disruptors and RLS items for both 
language measures; items loaded on four factors (sleep duration; snoring and apnea; sleep 
symptoms; and RLS) accounting for 68% and 67% of the variance on the English and 
Spanish versions respectively (Baldwin et al., 2012). The Epworth Sleepiness Scale 
(Johns, 1991) correlated significantly with snoring, apnea, sleep symptoms, RLS and 
sleep disruptors on both versions, supporting convergent validity. 
Epworth Sleepiness Scale (ESS). The ESS is a validated self-completion tool 
that asks participants to rate the likelihood of falling asleep in several common situations 
(Johns, 1991). The ESS assesses sleepiness using the question, "What is the chance that 
you would doze off or fall asleep " followed by a list of eight situations including "riding 
as a passenger in a car," "watching TV," and others. For each situation, possible 
responses include four ordinal categories ranging from "no chance" (0) to "high 
chance"(3).  The scores range from 0 to 24 with a score of >10 suggesting excessive 
daytime sleepiness (EDS; Gottlieb et al, 2005). The ESS is a unitary scale with a 
Cronbach α of .88 and test-retest reliability of r = .82 in previous studies over 5 months 
(Johns, 1991). 
Medical Outcomes Survey (MOS) Short Form SF-12. The MOS Short Form 12 
(SF-12) is a multi-purpose short-form generic measure of health status that was 
developed to be a much shorter, yet valid, alternative to the SF-36 for use in large surveys 
of general and specific populations as well as large longitudinal studies of health 
outcomes (Jenkinson et al., 1997; Ware, Kosinski & Keller, 1995a, 1996). All SF-12 
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items were derived from the SF-36. Comparisons of results for the Physical Composite 
Scale (PCS)-12 versus PCS-36 and for the Mental Composite Scale (MCS)-12 versus 
MCS-36 show a very high level of agreement for all descriptive statistics (Jenkinson et 
al., 1997; Ware, Kosinski & Keller, 1995b). Average scores differed by less than one 
point across seventeen total populations and subgroup comparisons; scales are scored 
using norm-based methods (Ware et al., 1995b). Physical and mental regression weights 
and a constant for both measures come from the general U.S. Population; both the PCS-
12 and MCS-12 scales are transformed to have a mean of 50 and a standard deviation of 
10 in the general U.S. population with higher scores indicating better physical and mental 
health (Ware et al., 1995b, 1996). Reliability and validity testing with a sample of 187 
older adults in a continuing care retirement community and a sample of 211 older adults 
discharged from an acute care setting showed sufficient evidence for the internal 
consistency of the SF-12 (Cronbach alpha coefficients of .72 to .89); test retest reliability 
(r = .73 - .86); reliability based on R2 values; and validity based on confirmatory factor 
analysis, contrasted groups, and hypothesis testing (Resnick & Parker, 2001). The SF-12 
has become one of the most widely used instruments for purposes of monitoring the 
health of groups and populations (Burdine, Felix, Abel, Wiltraut & Musselman, 2000; 
Resnick & Parker, 2001), for improving predictions of medical expenditures (Fleishman, 
Cohen, Manning & Kosinski, 2006), and for conducting longitudinal studies (Jenkinson 
et al., 1997).  
Beach Center Family Quality of Life Scales (FQoL).  The Beach Center FQoL 
Scale was developed for families with children who have disabilities. The scale consists 
of 25 questions within five subscales: Parenting, Family Interaction, Physical/Material 
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Wellbeing, Emotional Wellbeing, and Disability-Related Support. The participant is 
asked “For my family to have a good life together: How satisfied am I that . . .” followed 
by 25 items (e.g., “My family members have some time to pursue their own interests”). 
Each of the 25 items is rated on a 5-point Likert scale from “very dissatisfied” to “very 
satisfied.” The test-retest reliability ranged from correlation of .60 to .77 on subscales for 
satisfaction between time points (Summers et al., 2005). Convergent validity was 
established between the Beach Center FQoL Scale and the Family Adaptability, 
Partnership, Growth, Affection, and Resolve (APGAR) scale (Smilkstein, 1978), a 
measure of family functioning, as well as with the Family Resources Scale (FRS; Dunst 
& Leet, 1987), a measure of perceived resources. The satisfaction mean for the Family 
Interaction subscale was significantly correlated,  r = .68, p  < .001, with the Family 
APGAR scale, and the mean of the Physical/Material Well-being subscale was 
significantly correlated ( r = .60, p < .001 ) with the FRS. 
Parental Stress Scale. Caregiver stress was measured using the Parental Stress 
Scale (PSS) developed by Berry and Jones (1995). This scale can be completed by both 
mothers and fathers of children with and without clinical problems. The PSS scores are 
relevant to various emotional and role satisfaction variables that would be expected in 
parenting (Berry & Jones, 1995). This scale consists of 18 items on a 5 point Likert-like 
scale with responses ranging from 1(strongly disagree) to 5 (strongly agree). Test-retest 
reliability is reported at .81 and the PSS had satisfactory levels of internal reliability (α 
=.83). The correlation between the PSS and the Total Parenting Stress Index of the 
Parenting Stress Index (Abidin, 1986), a widely used tool for measure parenting stress, 
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was .75, p < .01(Berry & Jones, 1995). The PSS has been used in other studies measuring 
parental stress in families who have children with ASD (Firth & Dryer, 2013). 
Orientation to Life Questionnaire (SOC-29). SOC was measured using the 
Orientation to Life Questionnaire (SOC-29). This measure consists of 29 items asking 
participants to rate themselves on a scale of 1 to 7 (1 = never happened; 7 = happened 
very often) on statements which reflect SOC.  An example item is “Have people you have 
counted on disappointed you?” Higher total scores reflect a stronger SOC (Antonovsky, 
1987). Internal reliability was established for 26 studies that used the SOC-29 
(Cronbach’s alpha = .82 to .95; Antonovsky, 1993). Criterion validity was established by 
statistically significant correlations between SOC and measures in four domains:  a global 
orientation to oneself and one’s environment; stressors; health, illness, and wellbeing; 
and attitudes and behaviors (Antonovsky, 1993).  
Child Behavior Checklist (CBCL6/18). Child behavior was measured using the 
Child Behavior Checklist (CBCL6/18; Achenbach, 1991) for school-aged children. This 
norm-referenced parent report measure has been widely used to assess child behavior. 
There are nine syndrome scales that contribute to broad internalizing or externalizing 
problem domains and indicate overall patterns of aberrant behavior. The syndrome scales 
include: emotionally reactive, anxious/depressed, somatic complaints, withdrawn, 
attention problems, aggressive behavior, social problems, thought problems, and rule 
breaking behavior. Parents rate their child’s behavior during the last 2 months on a scale 
of 0 (not true) to 2 (very true or often true). Test-retest reliability, inter-parent reliability, 
and internal reliability are good to excellent. The CBCL correlates with other measures of 
child behavior problems (Achenbach, 1991). The CBCL was found to have high 
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sensitivity (.97) and high specificity (.96) in the differentiating children with and without 
ASD (Mazefsky, Anderson, Conner, & Minshew, 2011).    
Children’s Sleep Habits Questionnaire (CSHQ). The CSHQ (Owens et al., 
2000) is commonly used for identifying sleep problems in children with ASD. It was 
used in the present study to measure the quality of the child’s sleep as reported by the 
parent/guardian participant. This screening instrument consists of 33 questions used to 
derive scores for subscales that include bedtime resistance, sleep onset delay, sleep 
duration, sleep anxiety, night waking, parasomnias, sleep disordered breathing, and 
daytime sleepiness. Items are rated on a three-point scale based on parent’s recall of sleep 
behaviors occurring over a typical week, and the standard cutoff score for the presence of 
sleep problems is a total sleep disturbance score of 41 (Owens et al., 2000). The CSHQ 
discriminated sleep problems between clinical and control groups in a study by Owens et 
al. (2000) with a sensitivity of .80 and a specificity of .72.  Test-retest reliability was .62 
to .79 (Owens et al., 2000). Good internal consistency (Cronbach’s alpha  = .80) was 
found in a study of a group of children with ASD (Giannotti et al., 2008). The Autism 
Treatment Network (ATN) Sleep Committee consists of pediatric sleep medicine 
specialists, developmental pediatricians, neurologists, and psychiatrists, and ATN 
recommends the CSHQ to identify insomnia and other sleep disorders in children with 
ASD (Malow et al., 2012). 
Ethics and Human Subjects 
      This cross-sectional pilot survey study used human subjects, and the investigator 
was committed to protecting the rights of the participants. All materials, including 
protocols, were reviewed by the IRB of Arizona State University in collaboration with 
 44 
 
SARRC. Participants were assured of the confidentiality of their responses and informed 
of the following safeguards: (a) data was entered using identification numbers with all 
subject identifiers removed, (b) raw data was stored in a locked filing cabinet at the 
Center for World Health Promotion and Disease Prevention, College of Nursing and 
Health Innovation, 500 N. Third St., Phoenix, AZ 85004, for  a period of 3 years, (c) the 
investigator had completed the educational requirements of Protecting Study Volunteers 
in Research, (d) only the investigator had access to the data, and (e) data was password 
protected. This study protocol was approved by the Arizona State University IRB (IRB 
ID: STUDY00000578; See Appendix C). 
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CHAPTER 4. DATA ANALYSIS AND RESULTS 
Data Analysis 
             All data were analyzed using SPSS (version 22) software, and the 
multiple imputation program was used to manage missing data. Multiple imputation 
predicts values for missing variables by using an algorithm based on information from 
the existing data (Rubin, 1987). As this was a pilot study with a small sample size, the 
significance level was set at p < .10. Descriptive statistics were computed for all 
variables. Means (M) and standard deviations (SD) were reported for continuous 
variables, and percentages were reported for categorical variables. Pearson’s correlations 
were computed for relationships between child factors, caregiver factors, caregiver sleep 
duration, SOC, HRQoL, and FQoL.  T-tests were used to determine differences in 
independent and dependent variables for children who were receiving specialized 
services compared to children who were not. T-tests used to compare the means of some 
of the measures (i.e. PSS, SOC-29, CSHQ, CBCL6/18, HRQoL) used in the present 
study to prior studies of caregivers and their children with ASD.  
 Dichotomized variables were created from data collected from the SHQ. Sleep 
variables were coded as “0” for participants who “never,” “rarely (1 day a month),” or 
“sometimes (2-4 days a month)” had a sleep disorder symptom. Sleep variables were 
coded as “1” if the participant “often (1-3 days a week)” or “almost always (4 or more 
days a week)” had a sleep disorder symptom.   Sleep variables that had a “yes” or “no” 
response were coded as “1” for yes and “0” for “no” or “I don’t know.” Sleep disorder 
symptoms were categorized as follows: combined insomnia symptoms, obstructive sleep 
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apnea (OSA), restless legs syndrome (RLS), non-restorative sleep, insufficient sleep, 
snoring, and sleep onset > 30 minutes.  Insomnia symptoms are divided into three 
additional categories: difficulty falling asleep, difficulty staying asleep, and early 
morning waking with difficulty returning to sleep.  Score > 10 on the ESS were coded as 
“1” or “yes” for excessive daytime sleepiness, and score of < 10 were coded as “0” or 
“no.” T-tests were used to assess the associations between sleep disorder symptoms and 
child factors or caregiver factors. Furthermore, t-tests measured associations between 
sleep disorder symptom variables and the dependent variables HRQoL and FQoL.   
Partial correlations were calculated for relationships between SOC and mental 
health (MCS) and between SOC and FQoL. Control variables were entered as either 
caregiver factors (i.e., PSS and caregiver health) or as child factors (i.e., CSHQ and 
CBCL). These partial correlation models were repeated to assess the relationships 
between caregiver sleep duration and mental health (MCS) and between caregiver sleep 
duration and FQoL.  
 Linear regression was used to explore the influence of SOC as a moderator of the 
relationship between sleep duration and the dependent variables (HRQoL, FQoL). 
Additional analyses explored relationships between caregiver insomnia symptoms and 
child sleep problems. Combined insomnia symptoms were divided into three additional 
categories: difficulty falling asleep, difficulty staying asleep, and early morning 
awakening with difficulty returning to sleep. The relationships between these insomnia 
symptoms and subscales of the CSHQ were compared using t-tests. Furthermore, a 
subgroup of participants was created to investigate the relationship between RLS 
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symptoms in biological parents and child factors. T-tests were used to examine 
relationships between RLS symptoms and child sleep problems and between RLS 
symptoms and child behavior. 
Population 
   The study population of primary caregivers of children with ASD was recruited 
from SARRC. Of the 86 eligible subjects who agreed to participate, 64 returned surveys.  
Two of the surveys were eliminated due to large amounts of incomplete information. The 
62 completed surveys used in this study resulted in a 72% overall response rate. The flow 
of the participants through this survey study is displayed in Figure 3.  
Statistical Analysis for Aim 1 
The sample demographics, socioeconomic status (SES), stress, caregiver and 
child sleep problems, aberrant child behaviors, number of specialized services, SOC, 
HRQoL, and FQoL of family caregivers of children with ASD were described. 
Descriptive statistics, frequencies, and t-tests were used to characterize the population in 
this study. Table 2 provides a summary of the socio-demographic characteristics of the 
study participants.  
The caregivers who participated in the survey were, on average, 40.23 years old 
(SD = 4.4). Of the primary caregivers, 92% were mothers, and 8% were fathers. Non-
Hispanic White (NHW) was reported by 79% of the participants as their race/ethnicity. 
At the time of data collection, most participants reported being married (93.5%), and 
more than half (53.2%) of the participants reported their household income to be more 
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than $100,000. All participants were high school graduates, with all having at least “some 
college”. Fifty-eight percent of the caregivers were employed either full-time or part-
time. The respondents had an average of 2.23 dependent children (SD = .92) living with 
them.   
Caregivers were asked about common health conditions. They were asked if a 
health care professional had ever told the caregiver that he/she had one of 10 common 
health conditions. Depression was reported by 25.8% of caregivers, followed by 
overweight/obesity (19.4%), asthma (17.7%), high blood pressure (9.7%), and arthritis 
(9.7%). Caregiver health conditions were summed for each participant to derive a total 
number of health conditions. The range for the number of health conditions for these 
participants was from 0 to 5 with a mean of 1.16 (SD = 1.23). Results for health 
conditions are listed in Table 3. 
Caregiver sleep disorders. Table 3 also provides a summary of caregiver sleep 
disorder symptoms from information collected from the SHQ (Baldwin et al., 2012). 
Caregivers reported an average of 6.2 (SD = 1.0) hours of sleep on the weekdays and an 
average of 6.7 (SD = 1.13) hours of sleep on weekends. The 7-day average sleep duration 
was calculated by multiplying the average weekday sleep hours by 5 and the average 
weekend sleep hours by 2. The total sleep duration for the week was divided by 7 to 
establish the average sleep duration per night, which was calculated to be 6.4 hours (SD = 
.97). Eighty-two percent of participants were characterized as having short sleep duration, 
defined as < 7 hours per night. There were no caregivers in this sample who reported 
sleep durations of > 8 hours per night. There were 54.8% of the caregivers who 
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responded that they “often (1 to 3 days a week)” or “almost always (4 or more days a 
week)” do not get enough sleep, and this variable was coded as insufficient sleep.  
Caregivers were also asked about the following insomnia symptoms: difficulty 
falling asleep, difficulty getting back to sleep if they wake up during the night, and the 
inability to return to sleep if they wake up too early in the morning. In this sample, 32.3% 
reported that they had difficulty falling asleep “often (3 days a week)” or “almost always 
(4 or more days a week).” There were 32.3% of the caregivers who reported that they had 
difficulty staying asleep (“often” or “almost always”) when they wake up during the 
night. Additionally, 27.4% of the respondents “often” or “almost always” reported early 
morning waking and inability to return to sleep.  Insomnia symptoms were the most 
common sleep issues reported by the caregivers, and 54.8% had at least one of these three 
insomnia symptoms “often” or “almost always”. On average, this sample of caregivers 
reported that it takes them 23 minutes (SD = 19, range: 0-90 minutes) to fall asleep at 
bedtime. Caregivers were identified as having sleep onset problems if it took them > 30 
minutes to fall asleep at bedtime. Of this sample, 40.3% reported sleep onset > 30 
minutes. Participants were asked about non-restorative sleep, or feeling unrested 
regardless of how much sleep they had. Fifty percent reported that they “often (1 to 3 
days per week)” or “almost always (4 or more days per week)” felt unrested during the 
day.   
The ESS (Johns, 1991) was used to identify excessive daytime sleepiness (EDS) 
in this sample. The overall mean score for the ESS was 7.58 (SD = 4.73) with scores 
ranging from 0 to 19. In this sample, 25.8% of the respondents met the criteria for 
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excessive daytime sleepiness with a score >10 on the ESS (John, 1991). The Cronbach’s 
alpha for the ESS was .82 for this study, and this indicates good internal consistency.   
Symptoms of RLS were reported by 24.2% of this population. Participants were 
characterized as having RLS symptoms if they answered “yes” to all of the following 
four questions (Allen et al., 2014): (a) do you often have an urge to move your legs, (b) is 
this symptom worse when you are sitting or lying down, (c) do the symptoms improve if 
you get up and start walking, and (d) do the symptoms occur in the evening or at night?  
Only one participant (1.6%) had health provider-diagnosed RLS.  
Apnea symptoms were reported by 8.1% of the caregivers in this study, and two 
caregivers (3.2%) reported that they had been diagnosed with sleep apnea by a health 
care provider. Caregivers were characterized as having apnea if they answered “yes” to 
one of two questions: (a) have you ever stopped breathing during sleep?, or (b) have 
others ever reported that you stopped breathing during sleep? Additionally, caregivers 
reported snoring that may be frequent or loud. Frequent snoring (two nights a week or 
more) was reported by 19.3% of the participants.   
Caregiver measures--parenting stress (PSS) and sense of coherence (SOC).  
Table 4 provides a summary of the means, standard deviations, and range of scores for 
the PSS and Sense of Coherence (SOC-29). The PSS was used to measure parental stress, 
and higher scores indicate greater caregiver stress (Berry & Jones, 1995). The Cronbach’s 
alpha for the PSS in this study was .73, and this is considered to be acceptable internal 
consistency. The mean for this study was 43.28 (SD = 9.40, range: 23-61). There were no 
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significant differences between the PSS scores of mothers and fathers or between the PSS 
scores of caregivers of boys compared to the caregivers of girls.   
Higher scores on the SOC-29 indicate a higher perceived SOC or better coping 
(Antonovsky, 1987). The Cronbach’s alpha for this study for was .87, indicating good 
internal consistency. The mean for the SOC-29 of the caregivers was 138.55 (SD = 22.05, 
range: 89–189).  There were no significant differences between the scores of mothers and 
the scores of fathers.   
Characteristics of children with ASD. Table 5 summarizes the characteristics of 
the children with ASD, who are predominantly boys (80.6%) with the average age of 7.6 
years (SD = 1.54). Most respondents rated the general health of their child with autism as 
“good” (41.9%) or “very good” (45.2%), with only 12.9% reporting their child’s health 
as “fair”.    
Caregivers indicated the types of specialized services that their child received.   
These services include special education, school-based services, home/community-based 
or clinic services, respite or habilitation, and applied behavioral analysis. “Other” was 
also an option that could be checked, and participants could write in the name of the 
service that their child received.  The number of specialized services is derived from the 
sum of the checked categories. Participants could check a maximum of 6 categories. All 
caregivers reported that their children with ASD participated in at least one specialized 
service (see Table 5), and the mean number of specialized services received for this study 
sample was 3.82 (SD = 1.89). The majority of respondents reported that their child 
received special education at school (79%). Eighty-five percent of the caregivers 
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indicated that their child participated in school-based therapies or services such as 
occupational therapy (OT), physical therapy (PT), speech and language therapy (SPT), 
adaptive physical education (APE), counseling, or social skills training. Some of the 
services listed under the “other” category included music therapy, therapeutic horseback 
riding, and feeding therapy.     
Child measures-child sleep problems. Table 4 provides a summary of results 
from the Children’s Sleep Habits Questionnaire (CSHQ), including scores from the eight 
subscales. The Cronbach’s alpha for the CSHQ in this study was .85, suggesting strong 
internal consistency. A higher score on the CSHQ total scale implies that there are more 
parent-reported sleep issues, and a total score of 41 or above indicates child sleep 
problems (Owens et al., 2000). The mean for the total sleep problems scale of the CSHQ 
was 48.18 (SD = 9.17). There were 74.2% of the children in the present study who 
achieved a cutoff score of 41 or above on the CSHQ. There were no significant 
differences between the total CSHQ score or the subscale scores of girls and boys as 
reported by their caregivers.  
Child measures-child behavior. The parent-reported CBCL6/18 is summarized 
in Table 4. Higher scores indicated the presence of more aberrant child behaviors 
(Achenbach, 1991). The Cronbach’s alpha for the CBCL6/18 in this study was .84, 
suggesting good internal consistency. Scores ranged from 15 to 144 (M = 54.48, SD = 
20.09) for the total problems scale. There were no significant differences between the 
caregiver-reported scores of boys and girls in the total problems scale, internalized 
behavior scale, or the externalized behavior scale.  Girls were reported to have more 
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withdrawn/depressed behaviors (i.e., sadness, lack of energy, and lack of enjoyment; M = 
5.67, SD = 2.87) than boys (M = 3.46, SD = 2.43), t(60) = -2.73, p = .008). Additionally, 
girls were reported by their caregivers to have more thought problems (i.e., perseverative 
thoughts, strange behaviors, repetitive behaviors; M = 9.17, SD = 4.32) than boys (M = 
6.80, SD = 3.61), t(60) = -1.96,  p = .05.  
Dependent variables--HRQoL and FQoL. The Physical (PCS) and Mental 
Composite Scales (MCS) derived from the SF-12 were used to describe HRQoL and are 
shown in Table 4.  The PCS and MCS were calculated using the algorithm provided by 
Ware et al. (1994), and higher scores indicate a higher perceived HRQoL. The 
Cronbach’s alpha for the SF-12 in this study was .74, indicating acceptable internal 
consistency. Overall, the PCS mean score was 51.85 (SD = 7.58), and the MCS score was 
44.95 (SD = 9.34). Table 6 compares the PCS and MCS means and standard deviations 
from this study to those of the U.S. general population of adults ages 35-45 (Ware et al., 
1998). Means and standard deviations are also listed in Table 6 from a study by Khanna 
et al. (2011) that assessed the HRQoL of caregivers of children with ASD using the SF-
12v2. There were no significant differences between the physical health (PCS) of the 
caregivers in the present study and the physical health (PCS) of the U.S. general 
population (M = 52.18, SD = 7.70), t(61) = -.34, p = .74.  Similarly, there were no 
significant differences between the physical health of the caregivers in the present study 
and the caregivers of children with ASD in the Khanna et al. (2011) study (M = 51.28, SD 
= 9.60), t(61) = .60, p = .55. Participants in the present study reported significantly higher 
(better) mental health than the Khanna et al. (2011) caregivers (M = 37.48, SD = 11.78), 
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t(61) = 6.30, p < .001; however, mental health scores are lower (poorer) in the present 
study than the scores of the U.S. general population, t(61) = -4.34, p < .001. 
 The means, standard deviations, and range of scores for the Beach Center FQoL 
scale total score and five subscales are also shown in Table 4, with higher scores 
indicating a higher (better) FQoL (Summers et al., 2005). The Cronbach’s alpha for the 
five subscales of the FQoL for this study was .80, which indicates good internal 
consistency. The mean for the total scale was 99.05 (SD = 14.70, range: 56-125). There 
were no significant differences between fathers and mothers on total score of the Beach 
Center FQoL scale, or on four of the five subscales. There was a significant difference 
between the scores of fathers and mothers on the subscale related to physical and material 
well-being. Fathers had higher scores (M = 24.60, SD = .55) or reported more satisfaction 
with their ability to meet physical needs, medical care, and transportation  than mothers 
(M = 22.14, SD = 3.33), t(41.11) = -4.88, p < .001. Other studies using this instrument 
with families who have children with ASD have not reported means and standard 
deviations, thereby limiting the opportunity to compare these results to other relevant 
research. 
Statistical Analysis for Aim 2 
 Pearson correlations were used for the analysis of the strength in the relationships 
between caregiver factors, child factors, caregiver sleep, child sleep, and SOC and to 
determine if the relationship among variables is positive or negative. T-tests compare the 
means of the measures of child factors and caregiver factors for caregivers with 
symptoms of sleep disorders in contrast to caregivers without these symptoms. T- tests 
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were also used to compare the means of the dependent and independent variables of 
children who received specialized services compared to those who did not.   
Relationships between study variables. Table 7 outlines the values of the 
bivariate correlations. Caregiver factors include caregiver age, family income, number of 
caregiver health conditions, and parenting stress as measured by the PSS. Caregiver sleep 
duration and SOC, the main independent variables in this study, are included as caregiver 
factors in this analysis. Variables used for child factors include child age, child sleep 
(CSHQ), child behavior (CBCL), and the number of service settings in which the child 
participates. Additionally, bivariate correlations considered relationships between 
caregiver factors and child factors, as well as the relationships between these factors and 
the dependent variables--HRQOL (i.e., PCS, MCS) and FQoL. 
A negative correlation was found between parenting stress and SOC coping (r = 
-.59, p < .001), with caregivers who reported high stress showing weaker SOC coping.  In 
addition, parenting stress was negatively correlated with FQoL; as parents indicated 
higher levels of stress, they reported poorer FQoL (r = -.50, p < .001). Higher rates of 
aberrant child behavior were also associated with poorer FQoL (r = -.47, p < .001). A 
relationship was found between SOC and FQoL (r =.45, p < .001) and between SOC and 
mental health (MCS; r =.48, p = .001). Caregivers who had a strong SOC were more 
likely to report higher (better) FQoL or better mental health, or both.  
Child sleep problems reported by their caregivers on the CSHQ were correlated 
with several study variables at the p < .05 level. Child sleep problems were negatively 
correlated with child age, with younger children having more sleep problems (r = -.25,     
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p = .05). Additionally, children with more problem behaviors also tended to have more 
issues with sleep (r = .29, p= .02). Child sleep problems were negatively associated with 
caregiver sleep duration (r = -.39, p = .002) and SOC coping (r = -.32, p = .01), and this 
suggests that caregivers who reported many child sleep problems have shorter sleep 
durations themselves or lower SOC coping, or both.  
Significant correlations were also found between child sleep and the dependent 
variables. Child sleep and FQoL (r = -.34, p = .008) were negatively correlated, and 
caregivers who indicated that their children had more sleep problems reported lower 
(poorer) FQoL. Furthermore, child sleep problems were associated with lower caregiver 
mental health (MCS; r = -.27, p = .03).   
A negative relationship was noted between SOC and the number of specialized 
services (r = -.29, p = .02), indicating that caregivers with a weaker SOC used more 
specialized services for their child with ASD. In addition, higher SOC coping scores (r = 
.28, p = .03) were associated with caregivers who had a longer sleep duration. Caregiver 
sleep duration was correlated with FQoL (r = .37, p = .003) and with mental health 
(MCS; r = .29, p = .02). This indicates that caregivers with longer sleep duration reported 
better FQoL, better mental health, or both. A negative association between caregiver 
stress and mental health (r = -.35, p = .005) suggested that as parenting stress increased, 
caregivers were more likely to report poorer mental health. Caregivers who showed better 
mental health on the MCS were more likely to report higher FQoL (r = .41, p = .001). 
The number of health conditions was negatively correlated with physical health (r = -.39, 
p = .002), indicating that caregivers with more health conditions would perceive their 
physical health (PCS) as poorer.   
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Finally, there were several associations at p < .10. Caregiver age and child age 
were correlated with older caregivers having older children (r = .21, p = .09). Older 
caregivers also reported lower SOC coping scores (r = -.23, p = .06) and higher income (r 
= .25, p = .05). Moreover, caregivers with higher incomes were more likely to use more 
specialized service settings for their child with ASD (r = -.21, p < .10). An association 
between family income (r = .23, p = .07) and caregiver sleep duration suggested that 
parents with higher incomes generally had longer sleep durations. Negative correlations 
were found between caregiver sleep duration and child behavior (r = -.22, p = .08), and 
between caregiver sleep duration and parenting stress (r = -.23, p = .07). Caregivers who 
reported shorter sleep duration were more likely to report more child behavior problems, 
higher parenting stress, or both. 
Relationships between specialized services and study variables. T-tests were 
performed to examine the associations between specialized services and both the 
dependent variables (i.e., MCS, PCS, FQoL) and the independent variables (i.e., SOC, 
caregiver sleep duration, child sleep, child behavior, parenting stress). Children who were 
reported by their caregivers to receive special education had more caregiver-reported 
child sleep problems (M = 49.41, SD = 9.02) than children who did not receive special 
education (M = 43.54, SD = 8.48), t(60) = -2.11, p = .04.  Additionally, caregivers of 
children who received special education reported poorer coping or SOC (M = 136.00, SD 
= 21.71) than caregivers of children who did not receive special education (M = 148.17, 
SD = 21.43), t(60) 1.80, p = .08. Similarly, caregivers who reported that their children 
received home-based  or center-based therapies (i.e., speech, OT, PT, counseling, social 
skills training) also reported lower coping or SOC (M = 136.04, SD = 20.14) than 
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caregivers who had children that did not receive these services (M = 147.16, SD = 26.67), 
t(60) = 1.68, p = .10. Children who received home-based or center-based therapies were 
more likely to have fewer aberrant behaviors reported by their caregivers (M = 51.38, SD 
= 16.34) than children who did not receive these services (M = 65.09, SD = 27.78), t(60) 
= 2.33, p = .02. There were no significant differences between children who received 
school based therapies (i.e., speech, OT, PT, Adaptive PE, counseling) and children who 
did not receive these services on any of the dependent variables (i.e., MCS, PCS, FQoL) 
or the independent variables (i.e., SOC, caregiver sleep duration, child sleep, child 
behavior, parenting stress). Similarly, there were no significant differences in the 
dependent or independent variables for caregivers with children who received 
habilitation/respite or ABA and children who did not receive these services.  
Relationships between sleep disorder symptoms and study variables. Tables 8 
and 9 provide summaries of the t-tests that compared caregivers with sleep symptoms to 
caregivers without these symptoms on child factors (i.e., child behavior, child sleep) and 
caregiver factors (i.e., parenting stress, number of caregiver health conditions, sleep 
duration, SOC). A significant relationship was found between caregivers who reported 
insufficient sleep and short sleep duration (p < .001), and these caregivers received an 
average of 5.89 (SD = .93) hours on average, per night. Caregivers with insufficient sleep 
reported a poorer SOC than caregivers who had sufficient sleep (p < .001). 
At the p < .05 level of significance, caregivers who had sleep disorder symptoms 
(i.e. insufficient sleep, difficulty staying asleep, or early morning waking) were more 
likely to report child sleep problems on the CSHQ than caregivers who did not have these 
 59 
 
sleep disorder symptoms. Caregivers with symptoms of OSA indicated that they had 
more health conditions than caregivers without OSA. 
Caregivers who reported sleep disorder symptoms (i.e., combined  insomnia 
symptoms, non-restorative sleep, or sleep onset > 30 minutes) indicated that their child 
with ASD had more sleep problems than caregivers who did not have these sleep disorder 
symptoms (p < .10). Caregivers who had difficulty falling asleep or had sleep onset > 30 
minutes were more likely to report a higher intensity of aberrant behaviors in their child 
with ASD than caregivers without these symptoms (p = .05). Caregivers who reported 
insufficient sleep were more likely to indicate that they had high parenting stress on the 
PSS than caregivers who reported sufficient sleep (p = .06). Additionally, caregivers with 
non-restorative sleep were more likely to report shorter sleep duration than caregivers 
who did not have this symptom (p = .08). 
Hypothesis 1 
  Caregiver factors and child factors influence caregiver sleep and caregiver SOC. 
Caregiver sleep problems are associated with more child sleep problems, higher caregiver 
stress, and poorer caregiver health. Higher caregiver SOC is associated with lower 
caregiver stress.   
Hypothesis 1, for the most part, was supported by the data. There were strong 
associations between caregiver sleep problems and child sleep problems and between 
caregiver sleep problems and caregiver stress. Shorter caregiver sleep duration was 
associated with more child sleep problems as reported on the CSHQ (p = .002). 
Additionally, caregivers who reported sleep disorder symptoms tended to rate their child 
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higher on the CSHQ (more child sleep problems) than caregivers who did not have sleep 
disorder symptoms (p < .05). Higher caregiver stress was associated with shorter sleep 
duration (p = .07) and with participants who reported insufficient sleep (p = .06). Other 
than OSA symptoms, associations between caregiver sleep duration and sleep symptoms 
and the number of caregiver health conditions was not supported in this study. The 
moderate negative correlation supported the assertion that higher SOC is associated with 
lower caregiver stress (r = -.59, p < .001).   
Statistical Analysis for Aim 3  
T- tests, partial correlations, and multiple regression analysis were used to 
examine associations between caregiver sleep on HRQoL and on FQoL. This analysis 
was repeated to analyze the effects of SOC on HRQoL and on FQoL. 
T-tests were used to examine associations between sleep symptoms and the 
dependent variables under study (Table 10). A significant relationship was found between 
poorer mental health of caregivers who reported non-restorative sleep as compared to 
caregivers without this symptom (p < .001). Caregivers who had combined insomnia 
symptoms, difficulty staying asleep, early morning waking, and insufficient sleep 
reported poorer mental health (each p < .05) than caregivers without these symptoms. In 
addition, the caregivers with non-restorative sleep and insufficient sleep also reported 
poorer FQoL (p < .05). Caregivers with difficulty falling asleep and sleep onset > 30 
minutes showed poorer physical health on the PCS than caregivers without these 
symptoms (p < .05).   
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There were no significant relationships between any of the dependent variables 
for caregivers with EDS or OSA. An unexpected finding was that caregivers with 
symptoms of RLS reported significantly higher (better) physical health than caregivers 
who did not have symptoms of RLS (p = .009). Another unexpected finding was a 
relationship between caregivers with snoring and mental health; snorers reported 
significantly better mental health compared to non-snorers (p = .02). 
Partial correlations were used to control for child factors and caregiver factors in 
the analyses to determine relationships between caregiver sleep duration and the 
dependent variables HRQoL (PCS, MCS) and FQoL. This partial correlation model was 
repeated for the analysis of the relationship between SOC and each of the dependent 
variables (Table 11). 
Child factors entered into the model included child behavior and child sleep 
problems.  Caregiver factors entered into the model included parenting stress and number 
of caregiver health conditions. Child factors and caregiver factors were entered 
separately. Although an attempt was made to enter all four control variables 
simultaneously, the sample size of 62 was not adequate to provide interpretable results. 
Physical health was eliminated from this model due to non-significance in bivariate 
correlations between the PCS score and caregiver sleep duration and PCS and SOC.  
The significant relationship between caregiver sleep duration and FQoL (r = .37, 
p = .003) persisted with the addition of the two child factors as control variables (r = .25, 
p = .05). Similarly, the significant relationship between caregiver sleep duration and 
FQoL remained when caregiver factors were entered as control variables (r = .32, p = 
.01). This finding suggests that the relationship between caregiver sleep duration and 
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FQoL is significant and independent of the influence of these child factors and caregiver 
factors. 
The significant relationship between caregiver sleep duration and mental health 
remained when parenting stress and number of caregiver health conditions were added as 
control variables (r = .22, p = .08); therefore, these caregiver factors do not influence the 
relationship between sleep duration and mental health. The relationship between 
caregiver sleep duration and mental health remained significant if child behavior was 
entered as the only control variable (r = .25, p = .05); however, the relationship between 
MCS and sleep duration became non-significant when child sleep was entered as the only 
control variable (r = .20, p = .13). Likewise, the significant relationship between 
caregiver sleep duration and MCS (r = .28, p = .03) became non-significant when two 
child factors (child sleep, child behavior) were added as control variables (r = .18, p = 
.16), indicating that child behavior alone does not influence the relationship between 
caregiver sleep duration and mental health. Child sleep problems alone and child sleep 
problems in concert with child behavior problems, however, may influence the 
relationship between sleep duration and mental health as measured by the MCS.  
The same control variables were entered in a partial correlation model to analyze 
the relationship between SOC and the dependent variables. The relationship between 
MCS and SOC continued to be significant with the addition of child factors as control 
variables (r = .41, p = .001). Likewise, the relationship between MCS and SOC remained 
significant when caregiver factors were entered as control variables (r = .36, p = .005) 
suggesting that neither the child factors (i.e., child behavior, child sleep problems) nor the 
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caregiver factors (i.e., parenting stress, number of caregiver health conditions) influence 
the relationship between mental health and SOC coping.   
Similarly, the significant relationship between FQoL and SOC persisted when 
child factors were entered as control variables (r = .37, p = .004). The relationship 
between SOC and FQoL remained significant when the number of caregiver health 
conditions was entered as the only control variable (r = .45, p < .001). A significant 
relationship was also noted between SOC and FQoL when parenting stress was entered as 
the only control variable (r = .22, p = .09). A non-significant relationship between SOC 
and FQoL resulted, however, when both of these caregiver factors were entered 
simultaneously (r = .20, p = .12). This indicates that the relationship between SOC and 
FQoL is not influenced by either caregiver health conditions or by parenting stress alone. 
The cumulative effects of the number of caregiver health conditions and parenting stress, 
however, may influence the relationship between SOC and FQoL.  
Hypothesis 2 
 There are associations between family caregiver sleep and SOC with HRQoL and 
FQoL.  Caregiver sleep problems are associated with lower HRQoL and lower FQoL;  
higher SOC is associated with higher HRQoL and higher FQoL. 
Hypothesis 2 is partially supported by the results of these data. Caregivers with 
non-restorative sleep and insufficient sleep reported poorer FQoL and poorer mental 
health than caregivers who do not have these sleep symptoms (p < .005). Participants 
with insomnia symptoms, difficulty staying asleep, and early morning waking reported 
poorer mental health when compared to caregivers who do not have these symptoms (p < 
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.05). T-tests indicated significant differences with lower scores in physical health (PCS) 
among caregivers who reported symptoms of difficulty falling asleep and sleep onset > 
30 minutes (p < .10). 
A significant relationship between sleep duration and mental health suggested that 
as caregiver sleep duration increased, reported mental health also improved. Similarly, 
longer sleep duration was associated with a higher (better) FQoL. The relationships 
between sleep duration, mental health, and FQoL were independent of both parenting 
stress and the number of caregiver health conditions (p < .10). Findings also suggested 
that the relationship between mental health and sleep duration is influenced by their 
children who have sleep problems. This does not hold true for the relationship between 
caregiver sleep duration and FQoL, which remained significant independent of the effects 
of both child behavior and child sleep (p < .10).  
The data from this study partially supported the hypothesis that higher SOC is 
associated with better HRQoL and better FQoL. The relationship between mental health 
and SOC remained significant when both child factors and caregiver factors are 
controlled, indicating that independent of child factors and caregiver factors, caregivers 
who reported a high SOC also reported better mental health. The relationship between 
SOC and FQoL also remained significant when child factors were controlled for. When 
caregiver factors were simultaneously controlled for, the relationship between SOC and 
FQoL became non-significant. When these factors were entered separately, however, the 
relationship between SOC and FQoL remained significant, implying that although 
participants with a higher SOC may also report better FQoL, the cumulative effects of the 
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number of caregiver health conditions and the level of parenting stress may influence this 
relationship. 
Exploratory Analysis 
SOC as a moderator. Although this sample size is relatively small, hierarchical 
linear regression was used to explore the influence of SOC as a possible moderator of the 
relationship between caregiver sleep duration and the dependent variables. An interaction 
term was created which is the product of the centered SOC and the centered sleep 
duration variable. Table 12 displays the unstandardized regression coefficients (b), the 
standard errors for the coefficients, and the R2 changes for the three regression analyses of 
the dependent variables.  
First, caregiver sleep duration was regressed on the mental health variable (MCS). 
The linear relationship between caregiver sleep duration and mental health was 
significant (F(1, 60) = 5.20, p = .026). Caregiver sleep duration accounted for 8 % of the 
variance in mental health.  The linear relationship remained significant with the addition 
of SOC, (F(2, 59) = 9.74, p = <.001), and SOC accounted for an additional 16.8% of the 
variance. When the interaction term was added to this model, however, the 
unstandardized regression coefficient for the interaction term was not significant (b= -
.021, p = .74). This indicates a significant linear relationship between caregiver sleep 
duration and mental health; as sleep duration increases, reported mental health also 
increases. Likewise, a significant linear relationship was found between SOC and mental 
health. As SOC increases, caregivers report more favorable mental health. SOC, 
however, does not moderate the relationship between caregiver sleep duration and mental 
health. 
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Next, the regression analysis was repeated to examine the linear relationship 
between sleep duration and FQoL (F(1, 60) = 9.56, p = .003). Caregiver sleep duration 
accounted for 13.6% of the variance in FQoL. The significant linear relationship persisted 
with the addition of SOC (F(2, 59) = 10.77, p < .001), with SOC accounting for an 
additional 13.1% of the variance in this model. With the addition of the interaction term 
in step three, the main effects of caregiver sleep duration and SOC remained significant; 
however, the beta coefficient for the interaction term was not significant (b = .08, p = 
.30). Again, caregiver sleep duration and SOC showed significant positive linear 
relationships with FQoL; however, SOC did not moderate the relationship between 
caregiver sleep duration and FQoL. 
Finally, the regression analysis was repeated to examine the linear relationship 
between sleep duration and physical health using the SF-12 PCS. Caregiver sleep 
duration was entered in step one, and no linear relationship with physical health was 
observed. The relationship remained non-significant when SOC was entered in step two, 
and it remained non-significant when the interaction term was added in step three. There 
appears to be no linear relationship between caregiver sleep duration and physical health, 
or between SOC and physical health. Furthermore, SOC did not moderate the relationship 
between caregiver sleep duration and physical health in this sample.   
Insomnia symptoms and child sleep problems. Insomnia symptoms were 
reported by 54.8% of the participants in the study, and this suggests a high prevalence of 
insomnia symptoms among caregivers of children with ASD. Further analysis was 
completed to determine possible relationships between caregiver insomnia symptoms and 
child sleep problems as reported on the CSHQ. Relationships between caregiver insomnia 
 67 
 
symptoms (i.e., combined insomnia symptoms, difficulty falling asleep, difficulty staying 
asleep, and early morning waking with difficulty returning to sleep) and the subscales and 
the total sleep problems score of the CSHQ are displayed in Table 13. 
 Significant relationships between caregivers with combined insomnia symptoms 
and shorter child sleep duration (p < .05) were noted. Additionally, shorter child sleep 
duration was reported among caregivers who had early morning awakening with 
difficulty returning to sleep (p = .01). A significant relationship was found between the 
caregivers with early morning waking and child sleep anxiety (p = .02). Caregivers who 
had difficulty staying asleep were more likely to indicate that their child had daytime 
sleepiness in comparison to caregivers without this symptom (p = .04), and caregivers 
who had difficulty falling asleep reported sleep onset delay in their child with ASD (p < 
.01).   
The following relationships between caregiver insomnia symptoms and child 
sleep problems were each noted and the p < .10 level: combined insomnia symptoms and 
child daytime sleepiness; difficulty staying asleep and shorter child sleep duration; 
difficulty staying asleep and child sleep anxiety; and early morning waking and bedtime 
resistance. 
Restless Legs Syndrome (RLS) in caregivers and their children. Of the 
caregivers who participated in this survey, 24.2% reported symptoms of RLS. This is 
much higher than the estimated 3% of the general adult U.S. population with symptoms 
that meet RLS diagnostic criteria (Allen et al., 2005). Further exploration was done, 
therefore, with an attempt to discover other factors that may be associated with RLS of 
caregivers with children who have ASD.   
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Variables related to symptoms of RLS were examined in a subgroup of 
caregivers. The subgroup consisted solely of caregivers who were the biological parents 
of their child with ASD. A document developed by the International Restless Legs 
Syndrome Study Group (IRLSSG) suggested that criteria be added to improve specificity 
in the diagnosis of RLS. Other medical or behavioral conditions can mimic symptoms of 
RLS, and it is recommended that these conditions be considered in differential diagnosis 
(Allen et al., 2014). As a result, study participants who indicated that they had arthritis, 
anxiety, and peripheral neuropathy were excluded from this analysis. The subgroup 
included 50 participants, of whom 11 or 22% indicated that they had RLS symptoms by 
answering “yes” to four key questions on the SHQ. Relationships between RLS in 
caregivers and both sleep and behavior in their children were the focus of this exploratory 
analysis.    
There were significant differences in one subscale of the CSHQ for the children 
with ASD with a biological caregiver who also reported RLS symptoms, t(48) = -2.41, p 
= .02). A significantly higher score in the subscale “nightwaking” was reported among 
children of parents with RLS compared to children whose parents did not have RLS.  
Parents were asked one question on the CSHQ concerning their child’s movement during 
sleep; “Child is restless and moves a lot during sleep.” Caregivers who self-reported their 
RLS symptoms were more likely to respond that their child frequently was restless or 
moved a lot during sleep than caregivers who did  not report symptoms of RLS, t(48) = -
1.78, p = .08.   
 There were significant differences in the “Withdrawn/Depressed” CBCL 
subscale and in the “Internalizing Behavior Scale” of the CBCL as well relevant to RLS. 
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Children of parents with self-reported RLS were more likely to have higher scores in the 
Withdrawn/Depressed subscale, t (48) = -1.725, p = .09) and to demonstrate behaviors 
such as sadness, lack of energy, and lack of enjoyment.  In addition, children whose 
parents self-reported RLS also scored higher on the Internalizing Behavior Scale, t(48) = 
-1.96, p = .05) which includes the subscales Anxious/Depressed, Withdrawn/Depressed, 
and Somatic Complaints.  
Results compared to extant studies that used the PSS, SOC-29, CBCL6/18 
and CSHQ. Table 14 provides a comparison of the means from the present study to prior 
studies using the PSS (Firth and Dwyer, 2013), the SOC-29 (Pisula and Kossakowska, 
2011), the CSHQ (Hodge, Carollo, Lewin, Hoffman, & Sweeney, 2014), and the 
CBCL6/18 (Pandolfi, Magyar, & Dill, 2012). T-tests were used to determine significance 
between the means of the present study and means of previous research of children with 
ASD and their caregivers. These comparisons provide a springboard for discussion 
among study populations.  
PSS. Participants in a study by Firth and Dwyer (2013) showed higher scores on 
the PSS (M = 52.14, SD = 11.09) compared to the scores on the PSS in the present study 
(M = 43.28, SD = 9.40), indicating greater levels of parental stress than reported by our 
caregivers. As displayed in Table 14, a significant difference was found between the 
present study and the study by Firth and Dwyer (2013; p < .001). 
SOC. Overall, a significant difference was noted between the scores reported by 
caregivers in the present study to mothers (p = .002), but not the fathers (p = .21), of 
children with ASD in a study by Pisula and Kossakowska (2011). The caregivers in the 
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present study reported a stronger SOC score, suggesting greater coping. There were 
significant differences between the SOC of the caregivers in the present study and both 
parents of typical children in Pisula and Kossakowska’s study; the caregivers in the 
present study showed lower (poorer coping) scores compared to parents of typical 
children (mothers, p = .008; fathers, p = .02). 
CSHQ.  A small, but significant, difference (p = .06) was found between the 
mean of the CSHQ in the present study and that of a study by Hodge et al. (2014). The 
children with ASD in the present study had slightly lower scores on the CSHQ, indicating 
fewer reported sleep problems than the children with ASD in Hodge’s study (M = 48.18, 
SD = 9.17 to M = 50.38, SD = 10.47, respectively). In the present study, 74.2% of the 
children received a cut-off score of 41 or above compared to the Hodge et al. (2014) 
study that reported 78% of the children with ASD receiving a CSHQ score at or above 
the cutoff. In contrast, 45.8% of participants who were typically developing children in 
the study by Hodge et al. (2014) received a CSHQ score of 41 or above.  A significant 
difference was found between the CSHQ scores of the children in the present study and 
the CSHQ scores of the typically developing children in Hodge et al. (2013) study 
 (p < .001).  
CBCL. No significant differences were found between the mean raw score for the 
total problems scale of CBCL6/18 (M = 54.48, SD = 20.09) in the present study and the 
mean of a study by Pandolfi et al. (2012; M = 57.59, SD = 25.09). The children with ASD 
in Pandolfi’s study had co-occurring emotional and behavior disorders (EBD) that 
included depression, anxiety, ADHD, and Oppositional Defiant Disorder (ODD). 
Although parents in our study were not specifically asked about co-occurring conditions, 
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many mentioned that their child had one or more of these conditions while completing 
the survey or while talking by phone with study staff. Pandolfi et al. (2012) also had a 
group of subjects who were diagnosed with ASD only. Their mean raw score for the total 
problems scale (M = 41.86, SD = 20.32) was significantly different from the mean score 
in the present study, with caregiver participants reporting more behavior problems than 
the children diagnosed with ASD only (p < .001).
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CHAPTER 5. DISCUSSION 
“The main facts in human life are five: birth, food, sleep, love and death.”  
― E.M. Forster 
Sleep is an essential part of life that helps to define the daily routines of 
individuals and their families. Although sleep is a biological process critical for human 
health and well-being, it is not always a process that is assured. Many people struggle 
with getting to sleep, staying asleep, and having adequate and restful sleep. Caregivers of 
children with ASD are among those who struggle with sleep problems. This study 
examined associations among caregiver sleep disorders, HRQoL, and FQoL, as well as 
relationships between caregiver sleep disorders and reported child sleep problems. Given 
that the SOC measure provides a vehicle for helping to understand essential components 
of caregiver coping and that the ability to cope can be threatened in the face of 
unpredictable challenges, SOC was examined as a potential moderator between caregiver 
sleep duration and HRQoL and caregiver sleep duration and FQoL. 
Results of this study support the hypothesis that caregiver sleep problems are 
associated with HRQoL and FQoL. Caregivers with a longer sleep duration reported 
better mental health and better FQoL. Additionally, caregivers with some sleep disorder 
symptoms were more likely to report poorer mental health than caregivers who did not 
report sleep disorder symptoms. As hypothesized, higher SOC (i.e., better coping) was 
associated with lower caregiver stress, better mental health, and better FQoL. Contrary to 
an expectation of this study, however, SOC did not moderate the relationship between 
caregiver sleep duration and QoL. The significant relationships found between shorter 
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caregiver sleep duration or sleep disorder symptoms (i.e., difficulty staying asleep, early 
morning awakening, insufficient sleep) and greater child sleep problems supported an 
additional hypothesis in this study. Moreover, short sleep duration or insufficient sleep in 
caregivers was significantly associated with greater parenting stress. Notably, biological 
parents with Restless Legs Syndrome (RLS) had children with more restless sleep and 
higher rates of some behavior problems. 
Caregiver Sleep and QoL 
 The average sleep duration for caregivers in this study was 6.4 hours. This is 
below the recommended 7 to 9 hours for adults (National Sleep Foundation, 2014). Some 
participants reported as little as 4 hours of sleep per night, and short sleep duration 
increases their risk for many mental and physical health problems. The present study 
noted a relationship between short sleep duration and poorer mental health as reported on 
the MCS. In addition to sleep duration, there were a number of caregiver sleep disorder 
symptoms that were significantly associated with poorer mental health, including 
combined insomnia symptoms, difficulty staying asleep, early morning awakening with 
difficulty returning to sleep, non-restorative sleep, and insufficient sleep. 
Prior research has found bidirectional relationships between sleep problems and 
poor mental health. Individuals with insomnia are at risk for the development of 
depression (Baglioni et al., 2011), and individuals with depression are at risk for 
persistent insomnia (Buysse et al., 2008). Furthermore, short sleep duration and poor 
mental health are the strongest predictors of persistent insomnia (Vgontzas et al., 2012). 
Caregiver mental health in the present study was significantly poorer than the U.S. 
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population norms. Previous research has indicated that caregivers of children with ASD 
are at-risk for depression (Khanna et al., 2011). Importantly, 26% of the caregivers in the 
present study reported a diagnosis of depression. Further research is needed to determine 
the role of short sleep duration and sleep disorder symptoms as potential risk factors for 
the mental health of caregivers of children with ASD and concomitant interventions to 
support adequate healthful sleep to improve mental health. 
This study revealed few significant relationships between sleep duration and 
physical health (PCS), or between a majority of sleep symptoms under study and physical 
health. Exceptions include significant relationships between sleep onset of > 30 minutes 
and poorer physical health and between difficulty falling asleep and poorer physical 
health. A majority of caregivers in this study reported good physical health or high PCS 
(M = 51.85, SD = 7.58) on the SF-12 that was similar to the physical health of U.S. 
population norms (M = 52.18, SD = 7.70). Although participants in the present study 
reported short sleep duration, their relative young age (M = 40.23, SD = 4.44) may make 
them less likely to experience poor physical health. Future studies that include 
information on health habits (i.e., diet, exercise) and relevant SES factors (e.g., access to 
medical care, income, education) are necessary to better understand this association. 
Longitudinal studies are also needed to investigate the long-term effects of short sleep 
duration and sleep disorder symptoms on the physical health of caregivers of children 
with ASD.     
Caregivers who had shorter sleep durations were more likely to report poorer 
FQoL. Poorer FQoL was also reported by caregivers who had non-restorative sleep and 
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insufficient sleep. These relationships are noteworthy; however, reasons for these 
relationships are not known. Environmental factors or family culture may shape sleep 
hygiene practices and bedtime routines within families. These practices and routines may 
reflect the occupations, lifestyles, or behaviors of family members. The extent to which 
these sleep hygiene practices and bedtime routines may influence caregiver sleep is 
another area for further study. Future research that includes information about the sleep 
habits of other family members and FQoL from multiple family informants would be 
valuable. 
SOC and QoL 
A unique aspect of the present study was the inclusion of SOC as a theoretical 
framework to examine the influence of caregiver coping on HRQoL and FQoL. Positive 
relationships between SOC and caregiver mental health and between SOC and FQoL 
were observed. This supports findings from a systematic review that demonstrated that 
high SOC scores were consistently associated with better HRQoL and better QoL 
(Eriksson & Lindstrom, 2007). Similarly, the positive relationship between SOC and 
FQoL reinforces the importance of SOC as a health promoting coping resource that will 
support healthy family functioning.  
 One aim of this study was to explore the role of SOC as a moderator between 
sleep duration and the dependent variables HRQoL and FQoL. For example, if sleep 
duration was short but the caregiver had a high SOC, would the interaction of sleep 
duration and SOC modify the HRQoL or FQoL? This study found that SOC did not 
moderate relationships between sleep duration and mental health (MCS) or FQoL. 
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Although SOC was not a moderator between caregiver sleep duration and QoL, it is 
possible that other variables may act as moderators between caregiver sleep duration and 
the dependent variables.  Relationships between caregiver sleep duration, parenting 
stress, and child sleep suggest that these variables should be considered as moderators, or 
possibly mediators, in future research. A larger sample size and other statistical methods, 
such as path analysis, may provide a more comprehensive understanding of these 
relationships.  
SOC and Stress in Caregivers of Children with ASD 
Caregivers in the present study reported stronger SOC or coping than other 
samples of parents of children with ASD (Pisula & Kossakowska, 2011).  Demographic 
differences between the study by Pisula and Kossakowska and the present study may 
account for disparities between the two groups.  The children in the study by Pisula and 
Kossasowska were younger (M = 5.12, SD = .9) and perhaps spending less time in 
school.  Mothers in the Pisula and Kossakowska study spent an average of 9.5 hours a 
day on direct care with their child with ASD, placing a significant time commitment for 
caregiving on this group. This was noticeably different from the mothers of typically 
developing children who spent an average of 5.3 hours a day on direct care.  Although the 
amount of direct care provided by mothers was not asked for in the present study, the fact 
that the children were all school-aged would suggest that mothers were  likely providing 
direct care for less than 9.5 hours per day.  Information concerning the availability of 
specialized services for their child with ASD was not available in the Pisula and 
Kossakowska study; however, this study took place in Poland where services may not be 
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comparable to those in the U.S.  Socioeconomic, demographic, and access to care 
variables might play a role in these more favorable outcomes in the present study and 
further studies with larger samples are warranted to determine potential reasons for 
discrepancies in findings between these studies. This information would be invaluable in 
investigating the relationship between caregiver burden and SOC. 
In the present study, higher SOC was associated with lower parenting stress, 
suggesting that stress is lowered when parents are able to understand their challenges, 
have tools to manage them, and have a sense of meaning in their lives. These findings are 
consistent with previous research. Mothers of children with ASD with better SOC scores 
were more likely to perceive lower stress than mothers of children with ASD with poorer 
SOC coping scores (Mak et al., 2007). 
Caregiver levels of parenting stress in the present sample were relatively low as 
compared to a previous study of parents of children with ASD (Firth & Dwyer, 2013). 
Reasons for these lower stress levels in the present study are not known.  Although a 
different measure of child behavior (i.e., Nisonger Child Behaviour Rating Form, Parent 
Version) was used in the study by Firth and Dwyer, the correlation coefficient of r = .30, 
p < .01 suggests that there was a stronger relationship between parent stress and child 
behavior than in the present study.  The relationship between parenting stress and child 
behavior as measured by the CBCL6/18 in the present study was weaker (r = .23, p < 
.10). There was no information in the study by Firth and Dwyer (2013) concerning the 
availability and use of specialized services for their children with ASD. It is possible that 
the participants in the present study had received more services and supports and, as a 
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result, were better able to cope with their child’s behaviors. They may, therefore, not 
experience as much stress. 
Another interesting finding in the present study was related to manageability, or 
the use of resources. A negative association was noted between SOC and the number of 
reported service settings. This indicates that as the number of service settings increased, 
caregiver SOC decreased (reduced coping). Perhaps parents who have less confidence in 
their ability to cope are likely to seek more services, whereas parents who have higher 
SOC perceive less need for outside support and services. Possibly the relationship 
between number of service settings and SOC may reflect a tendency for parents who have 
children with more severe ASD to feel a need for more services. ASD severity was a 
variable that was not addressed in our research; however, child behaviors may offer some 
indication of ASD severity. There was not a significant relationship between child 
behavior and the number of service settings. It is possible that the CBCL6/18 did not 
sufficiently capture ASD severity in domains such as communication and socialization, 
although in the previously mentioned study (Mak et al., 2007), the SOC of parents of 
children with ASD was not influenced by the severity of their child’s ASD.  
Interestingly, the present study noted a weak, but significant, negative relationship 
between SOC and parent age. Older parents tended to have older children, and these 
parents reported lower (poorer) SOC. The association between parental age and lower 
SOC was unexpected, as one would conclude that the ability to cope with the challenges 
of raising a child with ASD would increase with experience and with parental age. This, 
in turn, would translate to increased parent confidence and a higher SOC. Antonovsky 
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(1979) indicated that events that occur in which there is no choice and no opportunity for 
preparation have the potential to move one along the health-disease continuum in either 
direction. It is possible that parent SOC has the potential to weaken as children with ASD 
develop and present additional challenges that are difficult for parents to understand. 
Additionally, it may be difficult to find appropriate tools and resources to handle new and 
more complex challenges that arise later in childhood and in preadolescence and, 
concomitantly, as the parent of a child with ASD ages.  
The observed relationship between parent age and SOC and the relationship 
between number of service settings and SOC point to the stability of SOC as a trait. 
Antonovsky (1987) believed that SOC developed in late adolescence and early adulthood. 
He proposed that changes in SOC after early adulthood are rare, and if they do occur, are 
gradual over a period of years. These gradual changes are the result of newly established 
patterns that are a response to life experiences. If SOC is a stable trait, it is possible that 
the reported SOC of the caregivers in this study reflects a SOC that was established 
earlier in their lives, prior to having a child with ASD. The relationships between the 
study variables and SOC may be based, therefore, on their SOC as an established trait. If 
this is the case, their experiences as a parent with a child with ASD may not have 
changed the trajectory of their SOC, or it may have altered it only slightly.  
Longitudinal studies would be helpful in understanding SOC as a trait that has 
stability but can change with life experiences. Additional research is needed to 
understand the trajectory of SOC in parents of children with ASD. If SOC does, in fact, 
decrease with parent age, this may have implications for intervention as children enter 
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later childhood and early adolescence.  The relationship between the level of services and 
SOC also warrants further research to increase understanding of the role of SOC on 
parent’s perceived need for supports and services.    
Caregiver and Child Sleep Problems 
The positive relationship between caregiver sleep problems and child sleep 
problems confirmed past research (Hoffman et al., 2008). Caregiver-reported child sleep 
problems on the CSHQ were significantly and positively associated with caregiver sleep 
duration (i.e., shorter sleep duration and more child sleep problems) and with other sleep 
symptoms, including difficulty staying asleep, early morning awakening with difficulty 
returning to sleep, insufficient sleep, sleep onset > 30 minutes, non-restorative sleep, and 
combined insomnia symptoms. Although the data from this study support the association 
between the sleep problems in caregivers and the sleep problems in their children with 
ASD, it is impossible to discern reasons for these associations within the constraints of 
this study.  It is likely that shared genetic predispositions in combination with shared 
environmental factors create unique conditions for each parent-child dyad that potentially 
facilitate or inhibit positive sleep habits.  
In considering the source, the persistence, and the resolution of caregiver sleep 
problems, it would be helpful to view sleep issues from a framework that considers the 
interdependent context of the family. Sleep problems within the family unit may be 
considered exclusive to an individual, common to the caregiver and the child, or 
symbiotic—with obligatory involvement of the caregiver, the child, and the other family 
members.  This framework acknowledges the influence of heredity and environment on 
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sleep problems within the family context. Most importantly, placement of sleep problems 
within this framework offers clues for effective interventions. Some sleep problems may 
be exclusive to individuals and, consequently, affect only the caregiver or the child. An 
example of an exclusive sleep problem may be OSA in a caregiver. Although the 
caregiver may have sleep that is disturbed or may have poor quality of sleep, sleep 
problems that are exclusive only impact the sleep of the individual. Other sleep problems 
may be common to both the parent and child. As discussed in the literature review, there 
is evidence that supports the heritability of sleep-related traits such as sleep duration 
(Touchette et al., 2013). Additionally, there may be a genetic basis for some types of 
insomnia in which there is physiological hyperarousal with short sleep duration 
(Vgontzas & Fernandez-Mendoza, 2013); therefore, caregiver and the child may share a 
genetic tendency in, for instance, sleep onset delay. A third type of sleep problem may be 
symbiotic in that the sleep behavior of one individual, most often the child, affects the 
sleep behaviors of other family members. For example, a child may have frequent night 
waking which, in turn, disturbs the sleep of the caregiver and potentially decreases the 
caregiver’s opportunity to sleep, thereby decreasing the caregiver’s sleep duration.   
Insomnia symptoms. Insomnia symptoms were the most frequently reported 
sleep problem by the caregivers of children with ASD. Caregiver sleep duration, 
however, was not associated with insomnia symptoms. This suggests that many 
caregivers were able to get adequate amounts of sleep despite insomnia. The relationships 
found between insomnia symptoms in caregivers and specific child sleep problems on the 
CSHQ subscales (Table 13) suggest that there may be common caregiver and child sleep 
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problems. For example, a significant relationship was found between caregivers who 
have difficulty falling asleep and children who have problems with sleep onset delay. 
This commonality in the caregiver and child symptoms could be rooted in a genetically-
based tendency toward physiological hyperarousal with subsequent difficulty in settling 
for sleep. On the other hand, relationships between insomnia symptoms in caregivers and 
in their children may be related in that the sleep issues of the child exacerbate insomnia 
symptoms of the caregiver. For example, a child with ASD who has sleep anxiety may 
wake during the night and experience distress for a lengthy period of time. In turn, the 
caregiver wakes to tend to the child’s needs. Although the caregiver may ordinarily be 
able to quickly return to sleep after awakening, the time the caregiver is awake is 
extended, and the encounter with the child is intense and stimulating. As a result, the 
caregiver may have difficulty returning to sleep during the night and may have shorter 
sleep duration.   
Longitudinal studies that follow the progression of sleep problems in caregivers 
and their children would provide valuable information concerning the development of 
common and symbiotic caregiver and child sleep problems. There is agreement in prior 
research between parent-reported sleep problems and actigraphy (Goodlin-Jones, et al., 
2008; Wiggs & Stores, 2004), and objective measures would validate caregiver and child 
sleep problems and provide information to substantiate common sleep patterns. Future 
research should include the use of objective measures such as video, actigraphy, and 
PSG.  In using objective measures with children with ASD, tolerance to more intrusive 
methods such as PSG must be considered in designing the study (Hodge et al., 2012). An 
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examination of the tandem sleep patterns of parents and their children would likely 
provide valuable information for determining interventions for sleep problems (i.e., 
cognitive-behavioral approaches, stimulus control, pharmaceuticals, melatonin, 
environmental adaptations; Malow et al., 2012).   
Restless Legs Syndrome. An unexpected finding in this study was the relatively 
high percentage of caregivers who reported symptoms of RLS. A significant number of 
biological parents with symptoms of RLS reported that their child was restless and 
moved a lot during sleep. RLS is known as a sleep disorder that has strong heritability 
(Winkleman et al., 2009).  It is possible that many of the children with ASD also have 
symptoms of RLS but lack the verbal ability to describe their symptoms. RLS can 
contribute to a poor night’s rest and to more frequent night-waking, and night-waking 
was a significant child sleep problem reported by biological parents with symptoms of 
RLS.  
As discussed in the literature review, there are associations between RLS and a 
subgroup of children with Attention Deficit Hyperactivity Disorder (ADHD; Cortese et 
al., 2005), a condition that frequently co-occurs with ASD (Gargaro et al., 2011). The 
dopaminergic system has been implicated in RLS, ADHD, and ASD (Cortese et al., 
2005; Nyugen et al., 2014). It is plausible that dysfunction in the dopamine system is a 
genetically-shared factor in both the RLS of the parent and in their child with ASD. 
Further research is needed to ascertain the prevalence of RLS in caregivers of children 
with ASD, and the prevalence of RLS among children with ASD. Exploration of the 
biological mechanism related to the role dopamine plays in RLS, ADHD, and ASD 
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would likely provide insights into the pathogenesis, relationships, and treatment of these 
disorders.  
SOC and Relationships with Caregiver and Child Sleep 
Although several anticipated relationships among caregiver and child sleep 
variables and SOC were supported, other unexpected relationships were observed. There 
was a positive association between sleep duration and SOC, suggesting that caregivers 
who report longer sleep duration also report better coping as determined by the SOC 
measure. Similarly, a negative relationship between child sleep problems and SOC 
indicated that parents who reported more child sleep problems also reported poorer SOC 
coping. These are intuitively expected relationships based on theoretical assumptions of 
SOC and the nature of sleep problems.   
The belief that sleep problems are unpredictable and the adoption of behaviors 
that further promote sleep problems (e.g., daytime napping, staying in bed longer) have 
the potential to jeopardize SOC. The view that sleep problems are unpredictable is 
counter to the first component of SOC--comprehensibility. Comprehensibility requires an 
understanding that stimuli are structured, predictable, and explicable. The second 
component of SOC is manageability, and this component is threatened when the chosen 
tools and strategies perpetuate rather than ameliorate the sleep problem.  
For example, subjects with insomnia were studied to determine if individuals who 
suffered with insomnia perceived that the patterns of their sleep were unpredictable 
(Vallieres, Ivers, Beaulieu-Bonneau, & Morin, 2011). The study found that subjects with 
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insomnia symptoms often seemed unaware of their sleep patterns and did not believe that 
they could predict whether they would have a good or poor night’s sleep. Furthermore, 
individuals with insomnia who perceived their sleep patterns as unpredictable were more 
likely to adopt maladaptive behaviors (i.e., daytime napping) that were likely to 
perpetuate the insomnia (Vallieres et al., 2011).  
Based on these theoretical assumptions, a relationship between caregiver 
insomnia symptoms and SOC was expected in the present study (i.e., caregivers with 
insomnia reporting a weaker SOC).  There was an absence of an association between 
SOC and any of the insomnia symptoms, however, in caregivers in the present study. The 
SOC scores of participants with insomnia symptoms in this sample did not differ from the 
SOC scores of their caregiver counterparts without insomnia symptoms. This finding, 
combined with the non-significant relationship between caregiver insomnia symptoms 
and sleep duration, is perplexing and warrants further study with a larger sample size. 
The significant relationship between SOC and child sleep problems (i.e., higher 
number of child sleep problems associated with weaker SOC), and the significant 
relationships between insomnia symptoms (i.e., combined difficulty falling asleep, 
staying asleep, and early morning waking) and the total scale CSHQ suggest that 
caregiver sleep problems may be attributed, in part, to the sleep problems of their 
children with ASD. This is further supported by the significant negative relationship 
between child sleep problems and caregiver sleep duration (i.e., more child sleep 
problems associated with shorter sleep duration).   
 86 
 
Although there may be sleep problems exclusive to caregivers as well as some 
that are common to both the caregiver and child, the current results suggest that many 
caregiver sleep problems are driven by the sleep of the child with ASD. If this is correct, 
then it is the sleep problems of the child that are viewed as unpredictable and that 
threaten SOC. If parents perceive their child’s sleep issues as unpredictable, they may, in 
turn, adopt maladaptive behaviors such as co-sleeping or daytime napping. Consequently, 
SOC is weakened by the unpredictability of their child’s sleep and parents may use 
management strategies that are not effective for the long-term resolution of these sleep 
problems. This interpretation cannot be supported through this correlational study; 
therefore future research is needed to support causal relationships between SOC and other 
study variables. 
Implications for Interventions 
 The physical and mental health of the primary caregiver is essential to the 
support of the child with ASD and to the family functioning. The relatively young age of 
the caregivers in the present study (i.e., mean age of 40 years) may have been a protective 
factor that contributed to good physical health. As discussed, short sleep duration and 
insufficient sleep may have significant health consequences (Altman et al., 2012), and 
sleep disorders such as insomnia and RLS have strong associations with hypertension 
(Vgontzas et al., 2009; Winkelman et al., 2008). Adults often neglect to discuss their 
sleep problems with health care professionals (National Sleep Foundation, 2009); 
therefore, it is important that caregivers of children with ASD be encouraged to discuss 
sleep issues with qualified professionals. Future research is also needed on older 
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caregivers of adolescents and adults with ASD to examine sleep duration in older 
caregivers of individuals with ASD and its influence on health.  
 This study provides information that can guide interventions for sleep problems 
in caregivers who have children with ASD. Family members often share genetics, 
environment, and patterns of behavior that affect sleep hygiene practices and sleep 
quality (Melke et al., 2008; Dahl et al., 2007). The context of the family must be 
considered in the treatment of sleep issues. Effective interventions for sleep problems 
will likely interweave pharmaceuticals, adaptations of home environments, and 
behavioral therapies (Malow et al., 2012).  Sleep problems of the child with ASD that are 
common with the sleep problems of the caregiver are best addressed in tandem. Common 
genetic predispositions may provide clues to appropriate medications, hormones such as 
melatonin, or helpful sleep hygiene practices (Lopez-Wagner et al., 2008; Malow et al., 
2012). Follow-up for risk factors, such as possible RLS in children of parents with RLS, 
may diagnose an undetected condition that is affecting sleep quality.  
Results from this research suggest that a strong SOC is associated with lower 
caregiver stress, better mental health, and positive family functioning. SOC offers a basic 
framework for designing interventions that are transferable to various cultures, settings, 
and circumstances. Interventions which promote the cornerstones of SOC—
comprehensibility, manageability, and meaningfulness—have the potential to decrease 
stress and promote better mental health. Interventions to promote healthy sleep-- 
cognitive-behavioral approaches, relaxation, and positive sleep hygiene practices--can 
incorporate education and tools to manage sleep for both the child and the caregiver, and 
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they can be tailored to meet family needs. Meaningfulness was considered an important 
element by Antonovsky (1979), and it would be enhanced by the use of “reframing” 
strategies. Reframing is useful to change beliefs, to place experiences in a different 
perspective, to change expectations, and to validate parenting experiences. Involvement 
of parent mentors can provide ongoing support for reframing and for social support to 
maintain and build SOC (King et al., 2009) in caregivers of children with ASD.     
Limitations of the Study  
Because this study utilized a relatively small sample of caregivers of children with 
ASD recruited through convenience sampling, results may not be generalized to the 
population of caregivers of children with ASD in the U.S.  This study consisted of a 
convenience sample primarily from the Phoenix, Arizona area. This study did not closely 
reflect the demographic composition of Arizona in ethnicity, education, or income as 
reported in the 2010 U.S. Census. Ethnicity/race in Arizona was reported to be 57.8% 
NHW and 29.6% Hispanic (U.S. Census) unlike the ethnicity/race in the present study 
reported to be 79% NHW and 9.7% Hispanic. Additionally, in the Arizona population of 
adults over 25 years old, 85.4% had a high school education (U.S. Census) whereas 100% 
of the population in this study had “some college” or had a college degree. The median 
annual household income in Arizona is $50,256 (United States Census Bureau, 2014). In 
the present study, 53.2% of participants reported an annual household income that was 
more than $100,000. 
Response bias is a likely limitation in this study in that one would expect that 
caregivers who were experiencing sleep problems would be motivated to participate in 
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this research. Most families who participated in this study received services in the past or 
continue to receive services through SARRC. When contacted by the study staff, many 
caregivers praised the services that they had received from SARRC and believed that 
these services were tremendously helpful to their child and to their family. This may not 
reflect typical service utilization for families who have children with ASD throughout the 
U.S. Caregivers of children with ASD are more likely to have difficulty using services, 
lack a source of care, or have inadequate insurance coverage than children with 
developmental disabilities or with children with mental health conditions (Vohra, 
Madhavan, Sambamoorthi, & St. Peter, 2013).  
The participants in this study had children with ASD who received an average of 
3.82 service settings. This variable did not have significant correlations with the 
dependent variables or with child sleep or child behavior.  Similarly, there were no 
significant differences between the dependent variables, child sleep, or child behavior for 
children who received school or home-based therapies, respite/habilitation, or ABA than 
for children who did not receive these services.  Because participants were asked only 
about services that the child currently received and not about the intensity or longevity of 
these services, these variables may not have accurately captured the potential influence of 
intervention on caregiver and child factors.  Further research which provides a detailed 
account of the child’s intervention history may give more solid and helpful data 
concerning the effects of intervention on child and caregiver factors.  
On the other hand, a major strength of this study was the confirmed diagnosis of 
ASD through an ADOS or ADOS2. These tools are considered the “gold standard” for 
 90 
 
ASD, and have strong sensitivity and specificity for diagnoses (Gotham, Risi, Pickles & 
Lord, 2007).Further, the gender distribution of children with ASD in this study (i.e., 
80.6% boys and 19.3% girls) was similar to the gender distribution in the US of children 
diagnosed with ASD (Center for Disease Control, 2014).  
Because of the descriptive nature of this study, no causality can be inferred. The 
cross-sectional nature of this study captured the caregiver’s perceptions at only one point 
in time. The measures in this survey study were subjective, and the questions were 
answered from the perspective of the primary caregiver. FQoL is a measure of family 
functioning; however, in this study FQoL was reported from the perspective of one 
individual, the primary caregiver. Sleep measures were subjective and were not supported 
by objective measurements of sleep, including actigraphy or PSG, or by other subjective 
measures such as a sleep diary that would report longer-term sleep patterns.  
Due to the small sample size and limited power, methods employed for statistical 
analyses were restricted. For this study, FQoL was a dependent variable parallel to MCS. 
The subscales of FQoL include family interactions, parenting, and emotional well-being, 
and they reflect aspects of social support. Social support has been associated in previous 
research with psychological health in parents who have children with ASD (Khanna et 
al., 2011). From a statistical perspective, FQoL could be analyzed as a moderator or 
mediator between SOC and HRQoL (MCS). Path analysis using a larger sample size 
would be a more appropriate statistical analysis and would include FQoL or social 
support, or both, as a variable important to caregiver mental health.    
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There were some unexpected and difficult to interpret results that may be 
attributed to the small sample size. Notably, caregivers with OSA symptoms reported 
lower levels of parenting stress. This finding may reflect the differences in the size of the 
groups; only five caregivers reported apnea symptoms and only 2 participants had 
provider diagnosed OSA.  Other unexpected results included the reports of better mental 
health in caregivers who snore and better reported physical health in caregivers with 
symptoms of RLS. These findings seem counter-intuitive and appear worthy of 
investigation. Again, the small sample sizes and the differences in the size of these 
groups (i.e., 12 out of 62 who reported symptoms of snoring, 15 out of 62 who reported 
symptoms of RLS) may be factors in these results. Finally, a generous p < .10 was used 
given the pilot nature of this study. Given the number of variables examined, however,  a 
Bonferroni correction would not support statistical significance for several findings at the 
p = .05 level.  
Summary 
The focus of this study was on the sleep issues of the primary family caregivers of 
children with ASD. The results of this study supported prior research relevant to 
relationships among variables including caregiver sleep, child sleep, child behavior, and 
caregiver stress. Furthermore, this study reinforced previous research of HRQoL, FQoL, 
and SOC in caregivers of children with ASD. The present study, additionally, extended 
the knowledge of sleep disorder symptoms in caregivers of children with ASD and their 
relationship to quality of life, child behavior, and child sleep. There are many probable 
connections between sleep problems of children with ASD and sleep problems of their 
caregivers. These connections are likely rooted in genetic, environmental, socio-
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economic and behavioral factors. The results of this study support many of the findings 
from prior studies and point to salient variables for future research. 
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Table 1 
Measures 
Construct Measure 
Name 
Variables for Analysis 
Caregiver demographics Demographic 
Questionnaire 
 
Caregiver age, sex, race/ethnicity, 
socioeconomic status, number of 
dependent children living in the 
home, marital status, employment 
status 
Caregiver health status Demographic 
Questionnaire 
/short health 
history 
 
Number of parent/guardian health 
conditions converted to a 
cumulative health index 
Child demographics Demographic 
Questionnaire 
 
Child age, sex, number of 
specialized services and settings 
Caregiver sleep disorder types  SHQ and ESS Descriptives for sleep duration, 
insomnia and other sleep 
symptoms, snoring, apnea, RLS 
and excessive daytime sleepiness 
 
Caregiver physical health SF-12 PCS 
 
 PCS score 
Caregiver mental health 
 
SF-12, MCS   MCS score 
Family quality of life 
 
FQOL  Total score  
Caregiver parenting stress 
 
PSS Total score for parental stress 
Caregiver sense of coherence or 
coping 
 
SOC-29 Total score for SOC-29 
Child behavior CBCL6/18 Total score, internalizing and 
externalizing problem behavior 
scale, subscale scores 
 
Child sleep quality and sleep 
problems 
 
CSHQ Total sleep disturbance score and 
subscale scores 
Note. SHQ = Sleep Heart Health Study Sleep Habits Questionnaire; ESS = Epworth Sleepiness 
Scale; SF-12 PCS = Short-form Physical Composite Score; SF-12 MCS = Short-form Mental 
Composite Score; FQoL = Family Quality of Life; PSS = Parental Stress Scale; SOC-29 = Sense 
of Coherence; CBCL6/18 = Child Behavior Checklist 6/18; CSHQ = Children’s Sleep Habits 
Questionnaire; RLS = Restless Legs Syndrome.  
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Table 2 
 
 Sociodemographic Characteristics of Family Caregivers (N=62) 
 *All participants were high school graduates 
  
 n Percentage or Mean(SD) 
Relationship   
   Mother  57 91.9% 
   Father   5   8.1% 
   
Caregiver age 62 40.23(4.44) 
   
Race/ethnicity   
   Asian   1   1.6% 
   Black or African  American   3   4.8% 
   Hispanic   6   9.7% 
   Non-Hispanic White 49 79.0% 
   Pacific Islander   1   1.6% 
   Other   2   3.2% 
   
Educational Level*   
   Some college  17 27.4% 
   4 year degree  29 46.8% 
   Graduate degree  16 25.8% 
   
Marital status   
   Married 58 93.5% 
   Divorced   3   4.8% 
   Other   1   1.6% 
   
Employment status   
   Employed full-time 23 37.1% 
   Employed part-time 13` 21.0% 
   Unemployed/retired 15 24.2% 
   Other  11 17.7% 
   
Current household income   
   Under $30,000   1   1.6% 
   $30,000 to $39,999   0   0.0% 
   $40,000 to $49,999   2   3.2% 
   $50,000 to $59,999   5   8.1% 
   $60,000 to $69,999   4   6.5% 
   $70,000 to $79,999   6   9.7% 
   $80,000 to $89,999   3   4.8% 
   $90,000 to $99,999   8 12.9% 
   More than $100,000 33 53.2% 
   
Number of dependent children 62 2.23(.92) 
  
Table 3 
Caregiver Health Conditions and Sleep Disorder Symptoms (N=62) 
 
 
 
 
 
 
 
 
 
 
 
 
*Epworth Sleepiness Scale >10 were coded as Excessive Daytime Sleepiness or EDS. 
Health Conditions n=Yes      Percent=Yes n=No Percent=No 
   Arthritis 6 9.7% 56 90.3% 
   Asthma 11 17.7% 51 82.3% 
   Cancer 4 6.5% 58 93.5% 
   Depression 16 25.8% 46 74.2% 
   Diabetes 1 1.6% 61 98.4% 
   Heart Disease 1 1.6% 61 98.4% 
   High Blood Pressure 6 9.7% 56 90.3% 
   High Cholesterol 4 6.5% 58 93.5% 
   Overweight/obese 12 19.4% 50 80.6% 
     
Sleep Disorder Symptoms     
   Insomnia Symptoms 34 54.8% 28 45.2% 
       Difficulty falling asleep 20 32.2% 42 67.7% 
       Difficulty staying asleep 20 32.2% 42 67.7% 
       Early morning waking 17 27.4% 45 72.6% 
   Sleep onset > 30 minutes 25 40.3% 37 59.6% 
   Non-restorative  Sleep 31 50.0% 31 50.0% 
   Insufficient Sleep 34 54.8% 28 45.2% 
   Excessive Daytime Sleepiness (EDS)* 16 25.8% 46 74.2% 
   Snoring 12 19.3% 50 80.6% 
   Obstructive Sleep Apnea 5 8.1% 57 91.9% 
   Restless Leg Syndrome (RLS) 15 24.2% 47 75.8% 
     
Sleep duration over 7 days       Mean 6.4 hrs (SD .97)  
Sleep onset in minutes  Mean 23.3min. (SD 18.83)  
Epworth Sleepiness Scale (ESS)  Mean 7.58 (SD 4.73)  
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Table 4  
Study Measures: Means and Standard Deviations (SD) (N=62) 
 
 
Note. SF-12 (PCS) = Short-form Physical Composite Score; MCS = Mental Composite 
Score; FQoL = Family Quality of Life; SOC-29 = Sense of Coherence-29; PSS = 
Parental Stress Scale; CSHQ = Children’s Sleep Habits Questionnaire; CBCL6/18 = 
Child Behavior Checklist 6/18.  
 
 
 
 
Dependent Variables Mean SD Range of Scores 
SF-12 (PCS) 51.85 7.58 32.06-63.96 
SF-12 (MCS) 44.95 9.34 22.30-60.51 
Beach Center FQoL 99.05 14.70 56.00-125.00 
  Family Interaction 23.79 4.83 6.00-30.00 
  Parenting 24.20 4.29 10.00-30.00 
  Emotional Well-being 13.16 4.05 4.00-20.00 
  Physical & Material Well-Being 22.34 3.26 13.00-25.00 
  Disability Support 15.69 3.14 5.00-20.00 
    
Independent Variables    
SOC-29 138.55 22.05 89.00-189.00 
PSS 43.28 9.40 23.00-61.00 
CSHQ-Total Score 48.18 9.17 35.00-69.00 
   Bedtime Resistance 9.18 3.48 6.00-16.00 
   Sleep Onset  Delay 1.58 .69 1.00-3.00 
   Sleep Duration 4.68 1.86 3.00-9.00 
   Sleep Anxiety 6.52 2.33 4.00-12.00 
   Night Waking 4.73 1.73 3.00-9.00 
   Parasomnia 9.53 1.85 7.00-15.00 
   Sleep Disordered Breathing 3.24 .53 3.00-5.00 
   Daytime Sleepiness 12.06 2.93 8.00-20.00 
CBCL 6/18-Total Problems 54.48 20.09 15.00-144.00 
  Internalized Behaviors 10.73 6.07 1.00-36.00 
  Externalized Behaviors 11.16 7.75 .00-40.00 
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Table 5 
Characteristics of Children with ASD (N=62) 
 
Note. SD (Standard Deviation) 
 
 
 
 
 n Percentage or 
Mean 
Age 62 7.61 (SD 1.54) 
Gender    
   Boy 50 80.6%  
   Girl 12 19.3%  
    
Child general health    
   Fair  8 12.9%  
   Good 26 41.9%  
   Very Good 28 45.2%  
    
Services received by the child with ASD    
   Special education 49 79.0%  
   School-based therapies/services 53 85.5%  
   Home/center-based services 48 77.4%  
   Respite/habilitation 43 69.4%  
   Applied behavioral analysis 30 48.4%  
   Other  48 77.4%  
       Music therapy   4  6.4%  
      Therapeutic horseback riding   2  3.2%  
      Feeding therapy   2  3.2%  
      Medical interventions   1  1.6%  
      Adaptive gymnastics   1  1.6%  
      Not specified 34 55.0%  
    
Number of specialized services settings 62 3.82(SD 1.29) 
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Table 6 
Comparison of SF-12 PCS and MCS Mean (SD) Scores to U.S. General Population 
Norms and to a Study of Caregivers of Children with ASD by Khanna et al. (2011) 
 
 Comparison of Present Study 
to U.S. Norms 
Comparison of Present 
Study to a Study by 
Khanna et al. (2011) 
 Present 
Study 
U. S. 
Norms 
T score 
 p value 
 
Khanna et 
al. (2011) 
T score 
p value 
Measure SF-12 SF-12 
 
 SF-12v2  
N 62 487  304  
Caregiver 
age 
40.23 (4.4) 35-44  38.9(8.0)  
PCS Mean 
(SD) 
51.85 
(7.58) 
52.18 
(7.70) 
-.34 
p  = .74 
51.28 
(9.60) 
.60 
p = .55 
MCS Mean 
(SD) 
44.95 
(9.34) 
50.10 
(8.62) 
-4.34 
p < .001** 
37.48 
(11.78) 
6.30 
p < .001** 
Note. SF-12 = 12 item Short-form Health Survey; SF-12v2 = 12 item Short-Form Health 
Survey, version 2; U.S. = United States; PCS = Physical Composite Score; MCS = 
Mental Composite Score; SD = standard deviation. 
*p < .10. ** p < .05. 
 
 
 
 
 
  
  
 
Table 7 
 
Bivariate Correlations for Variables in the Analysis  
Note. CSHQ = Children’s Sleep Habits Questionnaire; CBCL = Child Behavior Checklist; PSS = Parenting Stress Scale; 
SOC = Sense of Coherence; FQoL = Family Quality of Life; SF-12 (PCS) = Short-form Physical Composite Score; SF-12 (MCS) = Short-form Mental 
Composite Score. *p < .10. **p < .05. 
 1 2 3 4 5 6 7 8 9 10 11 12 
 
13 
1. Child age 
 
____ -.25** -.04 .06 .21* -.08 .13 -.02 .07 .04 .03 -.04 .16 
2.Child sleep 
(CSHQ) 
 _____ .29** .15 .07 .08 .05 .02 -.39** -.32** -.34** -.20 -.28** 
3. Child behavior 
(CBCL) 
  _____ -.03 -.15 .001 .23* .19 -.22* -.20 -.47** -.11 -.20 
4. Special services # 
of settings 
 .  _____ .14 .21* .19 -.19 -.01 -.29** .06 .01 -.12 
5.Caregiver age 
 
    _____ .25* .18 .09 .13 -.23* .06 -.003 -.07 
6. Family income 
 
     ____ -.11 .06 .23* .08 .21 -.02 -.01 
7. Parent stress (PSS)       ______
_ 
-.03 -.23* -.59** -.50** .07 -.34** 
8. Caregiver # of 
health conditions 
       _____ .06 -.07 -.17 -.40** -.01 
9. Parent sleep 
duration 
        ____ .28** .37**  .09 .28** 
10. SOC 
 
         ____ .45** -.03 .47** 
11. FQOL 
 
          _____ .05 .40** 
12. SF-12 (PCS) 
 
           _____ -.22* 
13. SF-12 (MCS) 
 
          .  _____ 
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Table 8 
 
 Summary of T-Tests Comparing Means of Child and Caregiver Measures and Sleep Disorder Symptoms 
Note. CSHQ = Children’s Sleep Habits Questionnaire; CBCL = Child Behavior Checklist; PSS = Parenting Stress Scale; ESS= Epworth Sleepiness Scale.   
M = Mean; SD = Standard Deviation; a The t and the df were adjusted because variances were not equal.  *p < .10. **p <  .05. 
 CSHQ-Child Sleep CBCL6/18-Child Behavior PSS-Parenting Stress 
Caregiver Sleep 
Disorder Symptoms 
With  
M (SD) 
Without  
M (SD) 
T score  
p value 
df With  
M (SD) 
Without  
M (SD) 
T score  
p value 
df With  
M (SD) 
Without  
M (SD) 
T score  
p value 
df 
Insomnia symptoms 49.97 
(9.47) 
 46.00 
(8.44) 
-1.72 
.09* 
60 56.10 
(22.88) 
52.51 
(16.27) 
-.697 
.49 
60 42.29 
(10.92) 
44.48 
(7.16) 
.950 
.35 
57.36a 
   Difficulty falling  
   asleep 
50.85 
(10.09) 
46.90 
(8.52) 
-1.60 
.11 
60 61.63 
(24.50) 
 
51.07 
(16.89) 
 
-1.98 
.05* 
60 40.74 
(9.58) 
44.49 
(9.18) 
1.48 
.14 
 
60 
   Difficulty staying 
   asleep  
51.70 
(9.98) 
46.50 
(8.36) 
-2.15 
.04** 
 
60 52.29 
(19.49) 
55.52 
(20.52) 
.588 
.56 
60 43.09 
(12.46) 
43.37 
(7.71) 
.092 
.93 
26.16a 
    Early morning  
    waking 
52.53 
(10.56) 
 
46.53 
(8.11) 
-2.38 
.02** 
60 55.62 
(19.88) 
54.05 
(20.37) 
-.272 
.79 
60 43.52 
(11.33) 
43.19 
(8.71) 
-.122 
.90 
60 
Sleep onset > 30 
minutes 
50.88 
(11.12) 
46.35 
(7.17) 
-1.80 
.08* 
37.43a 59.75 
(22.84) 
50.91 
(17.43) 
-1.72 
.09* 
60 41.76 
(8.93) 
44.31 
(9.69) 
1.05 
.30 
60 
Non-restorative  
sleep 
50.16 
(8.78) 
46.19 
(9.25) 
-1.73 
.09* 
60 55.03 
(21.58) 
53.93 
(18.83) 
-.21 
.83 
60 43.51 
(9.48) 
43.05 
(9.47) 
-.190 
.85 
60 
Insufficient sleep 50.38 
(9.28) 
45.55 
(8.58) 
-2.08 
.04** 
60 57.41 
(14.71) 
50.64 
(25.40) 
-1.23 
.23 
39.48a 45.32 
(10.19) 
40.72 
(7.96) 
-1.93 
 .06* 
60 
Excessive daytime 
sleepiness (ESS>10) 
48.50 
(7.62) 
48.06 
(9.72) 
-.162 
.87 
60 53.39 
(17.65) 
54.86 
(21.04) 
.25 
.80 
60 46.02 
(10.27) 
42.32 
(9.00) 
-1.36 
.18 
60 
 
Snoring 45.42 
(7.76) 
48.84 
(9.42) 
1.16 
.25 
60 49.60 
(16.96) 
55.65 
(20.75) 
.93 
.35 
60 43.82 
(6.72) 
43.15 
(9.99) 
-.22 
.82 
60 
Obstructive Sleep 
Apnea (OSA) 
53.80 
(10.73) 
47.68 
(8.95) 
-1.44 
.15 
 
60 54.64 
(6.53) 
54.46 
(20.89) 
-.018 
.19 
60 38.48 
(2.95) 
43.70 
(9.66) 
2.84 
.01** 
14.11a 
Restless Leg          
Syndrome  (RLS) 
49.20 
(9.64) 
47.85 
(9.09) 
-.493 
.62 
60 59.87 
(16.25) 
52.76 
(21.03) 
-1.20 
.23 
60 42.22 
(9.74) 
43.62 
(9.37) 
.496 
.62 
60 
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Table 9 
 
 Summary of T-Tests Comparing Means of Caregiver Factors and Sleep Disorder Symptoms 
 
Note. ESS = Epworth Sleepiness Scale; SOC = Sense of Coherence;  a The t and df were adjusted because variances were not equal. *p < .10. **p < .05. 
 Number of Caregiver Health Conditions Caregiver Sleep Duration SOC 
Caregiver Sleep 
Disorder Symptoms 
With 
 M (SD) 
Without 
M (SD) 
T score  
p value 
df With 
 M (SD) 
Without  
M (SD) 
T score  
p value 
df With  
M (SD) 
Without  
M (SD) 
T score  
p value 
df 
Insomnia symptoms 1.32 
(1.41) 
.96 
(.96) 
-1.19 
.24 
58.16a 6.31 
(.80) 
6.43 
(1.15) 
.48 
.63 
46.93a 135.24 
(22.68) 
142.58 
(20.95) 
1.31 
.19 
60 
    Difficulty falling  
    asleep 
1.45 
(1.47) 
1.02 
(1.09) 
-1.28 
.20 
60 6.28 
(.87) 
6.40 
(1.01) 
.49 
.63 
60 135.75 
(24.29) 
139.89 
(21.07) 
.69 
.49 
60 
    Difficulty staying 
    asleep 
1.40 
(1.43) 
1.05 
(1.12) 
-1.05 
.30 
60 6.31 
(.92) 
6.39 
(.99) 
.31 
.75 
60 132.06 
(25.58) 
141.65 
(19.74) 
1.62 
.11 
60 
    Early morning  
    waking 
1.06 
(1.34) 
1.20 
(1.20) 
.40 
.69 
 
60 6.33 
(.93) 
6.38 
(.99) 
.18 
.86 
60 131.54 
(21.94) 
141.20 
(21.74) 
1.56 
.12 
60 
Sleep onset > 30 
minutes. 
1.20 
(1.15) 
1.13 
(1.29) 
-.20 
.84 
60 6.17 
(.99) 
6.49 
(.94) 
1.27 
.21 
60 135.46 
(23.57) 
140.64 
(21.03) 
.91 
.37 
60 
Non-restorative   
Sleep 
1.13 
(1.15) 
1.19 
(1.33) 
.20 
.84 
60 6.15 
(.93) 
6.58 
(.97) 
1.77 
.08* 
60 135.29 
(21.36) 
141.82 
(22.59) 
1.17 
.25 
60 
Insufficient Sleep 1.18 
(1.31) 
1.11 
(1.15) 
-.20 
.84 
60 5.89 
(.93) 
6.98 
(.63) 
5.44 
<.001** 
57.73a 130.41 
(20.82) 
149.86 
(18.43) 
3.81 
<.001** 
60 
Excessive daytime  
sleepiness (ESS>10) 
1.12 
(1.36) 
1.17 
(1.20) 
.14 
.89 
60 6.16 
(.89) 
6.43 
(.99) 
.95 
.34 
60 133.78 
(21.21) 
140.22 
(22.32) 
1.01 
.32 
60 
Snoring .75 
(1.42) 
1.26 
(1.17) 
1.30 
.20 
60 6.46 
(1.10) 
6.34 
(.94) 
-.38 
.71 
60 141.77 
(22.71) 
137.78 
(22.05) 
-.56 
.58 
60 
Obstructive Sleep 
Apnea (OSA)  
2.20 
(1.92) 
1.07 
(1.13) 
-2.02 
<-.05** 
 
60 6.86 
(.81) 
6.32 
(.97) 
-1.20 
.24 
60 142.00 
(21.84) 
138.25 
(22.23) 
-.362 
.72 
60 
Restless Leg  
Syndrome  (RLS) 
1.00 
(.92) 
1.21 
(1.32) 
.58 
.56 
60 6.47 
(1.09) 
6.33 
(.93) 
-495 
.62 
60 134.60 
(25.25) 
139.82 
(21.07) 
.80 
.43 
60 
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Table 10  
 Summary of T-Test Comparing Means of HRQoL and FQoL Measures and Sleep Disorder Symptoms 
 
  
Note. HRQoL (PCS) = Health Related Quality of Life (Physical Composite Score); HRQoL (MCS) = Health Related Quality of Life (Mental Composite 
Score); FQoL = Family Quality of Life; a The t and the df were adjusted because variances were not equal.  *p < .10. **p < .05. 
 
 HRQoL PCS HRQoL MCS FQoL  
Caregiver Sleep 
Disorder Symptoms 
With  
M (SD) 
Without  
M (SD) 
T score  
p value 
df With  
M (SD) 
Without 
M (SD) 
T score  
p value 
df With  
M (SD) 
Without  
M (SD) 
 T score  
p value 
df 
Insomnia symptoms 50.59 
(8.16) 
53.38 
(6.63) 
1.46 
.15 
60 42.50 
(8.18) 
47.91 
(9.92) 
2.3 
.02** 
60 97.19 
(15.57) 
101.30 
(13.49) 
1.10 
.28 
60 
    Difficulty falling  
    asleep 
48.71 
(8.55) 
53.35 
(6.68) 
2.33 
.02** 
 
60 42.25 
(7.43) 
46.23 
(9.94) 
1.59 
0.12 
60 98.13 
(16.12) 
99.49 
(14.15) 
.34 
.74 
60 
    Difficulty staying  
    asleep 
50.14 
(7.26) 
52.67 
(7.68) 
1.23 
.22 
60 41.37 
(8.64) 
46.65 
(9.27) 
2.14 
.04** 
60 96.83 
(17.89) 
100.10 
(13.02) 
.82 
.42 
60 
    Early morning  
    waking 
51.79 
(6.81) 
51.88 
(7.92) 
.04 
.97 
60 40.28 
(7.05) 
46.71 
(9.55) 
2.52 
.01** 
41.83a 94.50 
(15.72) 
100.76 
(14.09) 
1.51 
.14 
60 
Sleep onset >30 
minutes 
49.37 
(8.31) 
53.53 
(6.65) 
2.19 
.03** 
60 43.89 
(8.11) 
45.66 
(10.13) 
.73 
0.47 
60 98.60 
(14.04) 
99.35 
(15.31) 
.20 
.85 
60 
Non-restorative   
sleep 
50.65 
(8.57) 
53.06 
(6.36) 
1.26 
.21 
60 40.64 
(9.97) 
49.26 
(6.28) 
4.07 
<.001** 
50.55a 94.79 
(11.92) 
103.30 
(16.12) 
2.36  
.02** 
60 
Insufficient sleep 50.48 
(8.81) 
53.54 
(5.57) 
1.65 
.10 
56.45a 42.08 
(8.65) 
48.72 
(9.13) 
2.90 
.005** 
60 95.16 
(14.01) 
104.13 
(14.49) 
2.45 
.02** 
60 
Excessive daytime  
sleepiness (ESS>10) 
50.65 
(7.45) 
52.27 
(7.67) 
.73 
.47 
60 44.32 
(9.01) 
45.16 
(9.53) 
.31 
0.76 
60 96.06 
(17.67) 
100.08 
(13.58) 
.94 
.35 
60 
Snoring 50.25 
(8.34) 
52.25 
(7.43) 
.84 
.40 
60 49.35 
(6.15) 
43.89 
(9.70) 
-1.86 
.07* 
 
60 103.49 
(13.27) 
97.98 
(14.95) 
-1.17 
.25 
60 
Obstructive Sleep 
Apnea (OSA) 
51.46 
(7.29) 
51.89 
(7.67) 
.12 
.90 
60 50.17 
(10.10) 
44.49 
(9.22) 
-1.31 
.19 
60 100.78 
(5.79) 
98.89 
(15.25) 
-.57 
.58 
10.07a 
Restless Leg  
Syndrome  (RLS) 
54.99 
(3.11) 
50.85 
(8.31) 
-2.85 
.006** 
58.30a 41.76 
(9.61) 
45.97 
(9.11) 
1.54 
.13 
60 95.80 
(19.46) 
100.08 
(12.91) 
.80 
.43 
18.10a 
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Table 11  
 
Partial Correlations Controlling for Child Factors (i.e., CSHQ and CBCL6/18) and Caregiver Factors (i.e., Number of Caregiver 
Health Conditions and PSS) 
 
 HRQoL MCS FQoL 
 Child Factors Caregiver Factors Child Factors Caregiver Factors 
Sleep 
Duration 
.18 .22* .25* .32** 
 
SOC 
     .41**   .36**   .37**               .20 
 
Note. CSHQ = Children’s Sleep Habits Questionnaire; CBCL6/18 = Child Behavior Checklist 6/18; PSS = Parenting Stress Scale; 
HRQoL (MCS) = Health Related Quality of Life (Mental Composite Score); FQoL = Family Quality of Life; SOC = Sense of 
Coherence. 
 
*p < .10. **p < .05. 
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Table 12 
Regression of HRQoL and FQoL on Caregiver Sleep Duration and SOC  
Variables            HRQoL-MCS   FQoL             HRQoL-PCS 
 b SEb R2 
Change 
 b SEb R2 
Change 
 b SEb R2 
Change 
Step 1            
    Caregiver sleep  
     duration 
 
 
2.73 1.20 .080**  5.61 1.83 .136**  .71 1.01 .008 
 Step 2            
   Caregiver sleep  
   duration 
1.59 1.13   4.03 1.76   .85 1.06  
   SOC 
 
 
.18 .05 .168**  .25 .08 .131**  -.02 .05 .004 
Step 3            
   Caregiver sleep   
   duration 
1.47 1.18   4.52 1.82   .72 1.10  
   SOC .18 .05   .26 .08   -.03 .05  
   SOC X Caregiver 
   sleep duration 
-.02 .05 .002**  .08 .08 .014**  -.02 .05 .004 
Note. HRQoL (MCS) = Health Related Quality of Life (Mental Composite Score); FQoL = Family Quality of Life; SOC = Sense 
of Coherence. 
*p < .10. **p < .05. 
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Table 13 
Summary of T-Tests Comparing Means of CSHQ Subscales with Combined Insomnia Symptoms and Each of the Symptom Types of Caregivers 
 CSHQ 
Total 
Bedtime 
resistance 
Sleep onset 
delay 
Sleep duration Sleep anxiety Night 
waking 
Parasomnia Sleep 
disordered 
breathing  
Daytime 
sleepiness 
Insomnia symptoms        
With 
symptoms 
49.97 
(9.47) 
9.59 
(3.49) 
1.70 
(.67) 
5.18 
(1.91) 
6.85 
(2.50) 
4.73 
(1.85) 
9.59 
(1.79) 
3.23 
(.55) 
12.68 
(3.00) 
W/out 
symptoms 
46.00 
(8.44) 
8.68 
(3.45) 
1.43 
(.69) 
4.07 
(1.63) 
6.11 
(2.08) 
4.71 
(1.61) 
9.46 
(1.95) 
3.25 
(.52) 
11.32 
(2.72) 
T tests (df) 
p value 
-1.72(60) 
.09* 
-1.03 (60) 
.31 
-1.59 (60) 
.12 
-2.42 (60) 
.02** 
-1.26 (60) 
.21 
-.05(60) 
.96 
-.26 (60) 
.80 
.11 (60) 
.91 
-1.84 (60) 
.07* 
Difficulty falling asleep        
With 
symptoms 
50.85 
(10.09) 
9.55 
(3.80) 
2.05 
(.60) 
5.10 
(1.94) 
6.90 
(2.67) 
4.80 
(1.82) 
10.00 
(1.72) 
3.30 
(.66) 
12.70 
(3.33) 
W/out 
symptoms 
46.90 
(8.52) 
9.00 
(3.34) 
1.36 
(.62) 
4.48 
(1.81) 
6.33 
(2.16) 
4.69 
(1.70) 
9.31 
(1.89) 
3.21 
(.47) 
11.76 
(2.72) 
T tests (df) 
p value 
-1.60 ( 60) 
.11 
-.58 (60) 
.56 
-4.16 (60) 
<.01** 
-1.24 (60) 
.22 
-.89 (60) 
.37 
-.23 (60) 
.82 
-1.38 (60) 
.17 
-.59 (60) 
.56 
-1.18 (60) 
.24 
Difficulty staying asleep        
With 
symptoms 
51.70 
(9.98) 
10.20 
(3.30) 
1.70 
(.73) 
5.25 
(2.00) 
7.25 
(2.65) 
5.20 
(2.09) 
9.60 
(1.85) 
3.20 
(.52) 
13.10 
(3.04) 
W/out 
symptoms 
46.50 
(8.36) 
8.69 
(3.49) 
1.52 
(.67) 
4.40 
(1.75) 
6.17 
(2.10) 
4.50 
(1.50) 
9.50 
(1.88) 
3.26 
(.54) 
11.57 
(2.79) 
T tests (df) 
p value 
-2.15 (60) 
.04** 
-1.62 (60) 
.11 
-.94 (60) 
.35 
-1.70 (60) 
.09* 
-1.74 (60) 
.09* 
-1.34(28.68a) 
.19 
-.20 (60) 
.84 
.42 (60) 
.67 
-1.96 (60) 
.04** 
Early AM waking        
With 
symptoms 
52.53 
(10.56) 
10.41 
(3.82) 
1.76 
(.66) 
5.65 
(1.83) 
7.59 
(2.98) 
5.12 
(1.20) 
9.88 
(2.15) 
3.12 
(.48) 
13.00 
(2.98) 
W/out 
symptoms 
46.33 
(8.11) 
8.71 
(3.26) 
1.51 
(.69) 
4.31 
(1.75) 
6.11 
(1.92) 
4.58 
(1.62) 
9.40 
(1.74) 
3.29 
(.55) 
11.71 
(2.87) 
T tests (df) 
p value 
-2.38 60 
.02** 
-1.75 (60) 
.09* 
-1.30 (60) 
.20 
-2.64 (60) 
.01** 
-1.90 (21.23a) 
.02** 
-1.10(60) 
.28 
-.91 (60) 
.36 
1.19 (32.45a) 
.26 
-1.56(60) 
.12 
Note. CSHQ = Children’s Sleep Habits Questionnaire. The t  and the df were adjusted because variances were not equal. *p <  .10. **p < .05 
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Table 14 
Comparison of Scores of Measures Used to Other Studies in ASD Research. 
 Present Study Comparative Study T Score  P Value 
  Firth and Dwyer (2013)   
Measure PSS PSS   
N 62 109   
Population Parents w/ children w/ASD 
6-11 
Parents w/ children w/ ASD 
6-11 
  
Mean (SD) 43.28(9.40) 52.14 (11.09) -7.42 <.001** 
     
  Pisula & Kossakowska 
(2010) 
  
Measure SOC-29 SOC-29   
N 62 n=26   
Population Parents of children w/ ASD Mothers of children w/ ASD   
Mean (SD) 138.55(22.05) 129.30(26.40) 3.30 .002** 
N 62 n=26   
Population Parents of children w/ASD Fathers of children w/ASD   
Mean (SD) 138.55(22.05) 135.00 (22.50) 1.27 .209 
N 62 n=29   
Population Parents of children w/ ASD Mothers of TD children   
Mean (SD) 138.55(22.05) 146.30(14.40) -2.77 .008** 
N 62 n=29   
Population Parents of children w/ ASD Fathers of TD children   
Mean (SD) 138.55(22.05) 145.20 (21.30) -2.38 .021** 
     
  Hodge et al. (2014)   
Measure CSHQ CSHQ   
N 62 n=78   
Population ASD 6-11 ASD 6-9   
Mean (SD) 48.18 (9.17) 50.38 (10.47) -1.89 .063* 
N 62 n=46   
Population ASD 6-11 Typically Developing   
Mean (SD) 48.18 (9.17) 41.75(6.25) 5.52 <.001** 
     
  Pandolfi et al. (2012)    
Measure CBCL6/18 Total Problems CBCL6/18 Total Problems   
N 62 n=28   
Population ASD 6-11 ASD only 6-18   
Mean (SD)  54.48 (20.09) 41.86 (20.32) 4.95 <.001** 
N 62 n=63   
Population ASD 6-11 ASD + EBD 6-18   
Mean (SD)  54.48 (20.09) 57.59 (25.09) -1.22 .227 
Note. SD = Standard deviation; ASD = Autism Spectrum Disorder; EBD = Emotional and Behavioral 
Disorder; TD = Typically developing; SOC-29 = Sense of Coherence-29; PSS = Parenting Stress Scale; 
CSHQ = Children’s Sleep Habits Questionnaire; CBCL6/18 = Child Behavior Checklist 6/18.  
*p <  .10. **p <  .05 
  
 Figure 3.  Flow of Study Participants 
 
 
 
 
 
 
 
 
 
 
159 Eligible to be 
contacted  
 
55 Contacted–No response to phone message/email 
  
 
8 Contacted–Declined participation (too busy, not 
interested) 
86 Agreed to 
participate 
17 Mailed surveys 
69 Internet surveys 
14 Returned completed surveys 
82% response rate of mailed surveys 
48 Returned completed surveys 
69.5% response rate of internet surveys 
 
0 Declined participation after receiving 
survey 
4 Declined participation after receiving 
survey 
15 No response--did not return survey 
3 No response--did not return survey  
2 Returned incomplete-excluded  
 
 
10 Unable to contact through phone or email 
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Phone (602) 340-8717 
Fax (602) 340-8720 
www.autismcenter.org 
300 N. 18th Street 
Phoenix, AZ  85006 
        Christopher J. Smith, Ph.D. 
         Vice President 
         Director of Research 
         602-218-8192 
         602-218-8175 
         csmith@autismcenter.org 
Date 
 
Dear Participant,  
 
Thank you for your willingness to participate in this study.  My name is Maureen Russell, and I am a 
doctoral student in the College of Nursing and Health Innovation at Arizona State University (ASU).  
Additionally, I am a volunteer researcher at Southwest Autism Research and Resource Center (SARRC).  I 
am conducting a study of sleep quality and coping of caregivers of children with autism.  I expect that the 
information from this study will help us to understand the needs of caregivers who have children with 
autism and help to develop and tailor interventions that benefit families.  This research is a collaborative 
project between ASU and SARRC.  
 
I am requesting that you complete questionnaires that ask you about your health, sleep quality, and coping 
as the primary caregiver of a child with autism.  I have also included questionnaires about the sleep quality 
and behavior of your child with autism.  Please complete all questionnaires to the best of your ability and 
provide an answer for each question.  Completing the packet should take no more than 90 minutes in total.   
There are minimal risks related to your participation in this research.  However, some of the questions may 
increase your awareness of behaviors that your child exhibits and may cause some psychological 
discomfort.  If you need assistance in sorting out or coping with feelings or insights related to your child 
with autism, please contact Janet Kirwan, Family Services Specialist at SARRC, (602)340-8717. 
 
If you make a mistake while answering a question, draw a line through the incorrect response and check or 
write the correct response using a pencil. If you find that you are not sure about which answer to select, 
pick the one that is MOST relevant to you or your experience.  Please complete all questionnaires in this 
binder and return them in the enclosed stamped addressed envelope within two weeks of receiving the 
survey packet.  If you decide that you do not want to participate, please return all of the materials sent to 
you in the return envelope.  Return postage is paid as indicated by the barcode on the return envelope.  The 
envelope will be returned to my advisor, Carol M. Baldwin, PhD, RN, FAAN, who is a faculty member at 
ASU and overseeing this research project.  Dr. Baldwin may be contacted through the ASU College of 
Nursing and Health Innovation, (602) 496-0816.  When your surveys are completed, please provide an 
address at the end of the survey (blank page provided)  to which you would like to have your $10.00 
WalMart gift card sent as a “thank you” for your participation.   
 
This study has been approved by the Arizona State University Human Subjects Review Board. Please be 
assured that all information will be held confidential and that all efforts will be made to limit the use and 
disclosure of your personal information.  Your responses will be stored in locked filing cabinets and be 
password protected.   Only the investigator and select members of the study team will have access to the 
data. Your involvement in this study is voluntary and will in no way affect your participation in current or 
future SARCC programs or activities.  Return of the completed survey materials will imply your informed 
consent.  If you have any questions or would like to know the results of this study please contact me at 
(928) 380-5016 or Maureen.russell@asu.edu.   
 
Thank you so very much for your time and effort in this research study! 
 
Sincerely, 
 
 
 
Maureen S. Russell, PhD(c), MHI, OTL/R 
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Phone (602) 340-8717 
Fax (602) 340-8720 
www.autismcenter.org 
300 N. 18th Street 
Phoenix, AZ  85006 
         Christopher J. Smith, Ph.D. 
         Vice President 
         Director of Research 
         602-218-8192 
         602-218-8175 
         csmith@autismcenter.org 
Date 
 
Dear Participant,  
 
Thank you for your willingness to participate in this study.  My name is Maureen Russell, and I am a 
doctoral student in the College of Nursing and Health Innovation at Arizona State University (ASU). 
Additionally, I am a volunteer researcher at Southwest Autism Research and Resource Center (SARRC).  I 
am conducting a study of sleep quality and coping of caregivers of children with autism.  I expect that the 
information from this study will help us to understand the needs of caregivers who have children with 
autism and help to develop and tailor interventions that benefit families.  This research is a collaborative 
project between ASU and SARRC.  
 
I am requesting that you complete questionnaires that ask about your health, sleep quality, and coping as 
the primary caregiver of a child with autism.  I also included questionnaires about the sleep quality and 
behavior of your child with autism.  Please complete all questionnaires to the best of your ability and 
provide an answer for each question. If you are not sure about which answer to select, pick the one that is 
MOST relevant to you or your experience.  Completing the survey should take no more than 90 minutes in 
total.   There are minimal risks related to your participation in this research.  However, some questions may 
increase your awareness of behaviors that your child exhibits and may cause some psychological 
discomfort.  If you need assistance in sorting out or coping with feelings or insights related to your child 
with autism, please contact Janet Kirwan, Family Services Specialist at SARRC, (602)340-8717. 
 
To access this survey, please click on the following secure link (INCLUDE ONLINE LINK).  Please 
submit your completed survey online within two weeks of receiving the link. When you have completed the 
survey questionnaires, you will be asked to click on a separate link and asked to provide a mailing address 
to which your $10.00 WalMart gift card will be sent as a “thank you” for your participation.   
 
This study has been approved by the Arizona State University Human Subjects Review Board. Carol M. 
Baldwin, PhD, RN, FAAN, is my advisor and the faculty member at ASU who is overseeing this research 
project.  Dr. Baldwin may be contacted through the ASU College of Nursing and Health Innovation, (602) 
496-0816.  Please be assured that all information will be held confidential and that all efforts will be made 
to limit the use and disclosure of your personal information.  Your responses will be stored in locked filing 
cabinets and be password protected.  Only the investigator and select members of the study team will have 
access to the data. Your involvement in this study is voluntary and will in no way affect your participation 
in current or future SARCC programs or activities.  Submission of the completed survey materials will 
imply your informed consent.  If you have any questions or would like to know the results of this study 
please contact me at (928) 380-5016 or Maureen.russell@asu.edu.   
 
Thank you so very much for your time and effort in this research study! 
 
Sincerely, 
 
 
 
 
Maureen S. Russell, PhD(c), MHI, OTL/R 
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
 CSHQ Subject  Number___________
Please use a pencil to check the appropriate box. If you change your mind, "X" out the incorrect response and check 
the correct one. 
Children's Sleep Habits Questionnaire (School-Aged)
The following statements are about your child's sleep habits and possible difficulties with
sleep. Think about the past week in your life when you answer the questions. If last week was
unusual for a specific reason (such as your child had an ear infection and did not sleep well or
the TV set was broken), choose the most recent typical week. Answer USUALLY if something
occurs 5 or 6 times a week; answer SOMETIMES if it occurs 2 to 4 times a week; answer
RARELY if something occurs never or 1 time during a week.
1) Time at which the child goes to sleep
(Child's bedtime in military time. (Ex: 8:30 pm = 
20:30)
Bedtime
2) Child goes to bed at the same
time at night
Usually (5-7 times a week) Sometimes (2-4 times a 
week) 
Rarely (0-1 times a week) 
3) Child falls asleep within 20
minutes after going to bed
4) Child falls asleep alone in own
bed
5) Child falls asleep in parent's or
siblings bed
6) Child falls asleep with rocking or
rhythmic movements
7) Child needs special object to fall
asleep (doll, special blanket,?etc.)
8) Child needs parent in the room
to fall asleep
9) Child is ready to go to bed at
bedtime
10) Child resists going to bed at
bedtime
11) Child struggles at bedtime (cries,
refuses to stay in bed)
12) Child is afraid of sleeping in the
dark
13) Child is afraid of sleeping alone
154
Subject Number___________
SLEEP BEHAVIOR
14) Number of minutes the child sleeps per night
(Combining nighttime sleep and naps - calculate
minutes.) 
15) Child sleeps too little
16) Child sleeps too much
17) Child sleeps the right amount
18) Child sleeps about the same
amount each day
Usually (5-7 times a week) Sometimes (2-4 times
a week) 
Rarely (0-1 times a week) 
19) Child wets the bed at night
20) Child talks during sleep
21) Child is restless and moves a lot
during sleep
22) Child sleepwalks during the night
23) Child moves to someone else's bed
during the night (parent, brother,
sister, etc.)
24) Child reports body pains during
sleep
25) Child grinds teeth during sleep (your
dentist may have told you this)
26) Child snores loudly
27) Child seems to stop breathing
during sleep
28) Child snorts and/or gasps during
sleep
29) Child has trouble sleeping away
from home (visiting relatives,
vacation)
30) Child complains about problems
sleeping
31) Child awakens during night
screaming, sweating, & inconsolable
32) Child awakens alarmed by a
frightening dream
????
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Subject Number___________
WAKING DURING THE NIGHT
33) Child awakes once during the
night
Usually (5-7 times a week) Sometimes (2-4 times a 
week) 
Rarely (0-1 times a week) 
34) Child awakes more than once
during the night
35) Child returns to sleep without
help after waking
36) Number of minutes a night waking usually lasts
37) Time of day child usually wakes in the morning
(Ex: 8:00 am = 0800)
MORNING WAKING
38) Child wakes up by him/herself
39) Child wakes up with alarm clock
40) Child wakes up in a negative
mood
Usually (5-7 times a week) Sometimes (2-4 times
a week) 
Rarely (0-1 times a week) 
41) Adults or siblings wake up child
42) Child has difficulty getting out of
bed in the morning
43) Child takes a long time to
become alert in the morning
44) Child wakes up very early in the
morning
45) Child has a good appetite in the
morning
DAYTIME SLEEPINESS
46) Child naps during the day
47) Child suddenly falls asleep in the
middle of active behavior
Usually (5-7 times a week) Sometimes (2-4 times
a week) 
Rarely (0-1 times a week) 
48) Child seems tired
????
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Subject Number___________
During the past week, your child has appeared very sleepy or fallen asleep during
the following (check all that apply):
49) Playing alone
50) Watching TV
51) Riding in the????
52) Eating meals
Not??leepy Very Sleepy Falls Asleep
????
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APPENDIX C 
APPROVAL BY THE ARIZONA STATE UNIVERSITY INSTITUTIONAL REVIEW 
BOARD 
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EXEMPTION GRANTED 
 
Carol Baldwin 
Health Solutions - World 
Health 602/496-0791 
 Carol.Baldwin@asu.edu 
Dear Carol Baldwin: 
On 2/5/2014 the ASU IRB reviewed the following protocol: 
 
Type of Review: Initial Study 
Title: Sleep and Quality of Life Among Family Caregivers 
With Children Who Have Autism Spectrum Disorders 
Investigator: Carol Baldwin 
IRB ID: STUDY00000578 
Funding: None 
Grant Title: None 
Grant ID: None 
Documents Reviewed: • Consent_SAQ_CA, Category: Consent Form; 
• FINAL_LETTER_ONLINE_cmb_2-5-14.pdf, 
Category: Consent Form; 
• Russell_Protocol_SAQ_CA, Category: IRB 
Protocol; 
• SAQ_CA_SARRC_Letter, Category: Off-site 
authorizations (school permission, other IRB 
approvals, Tribal permission etc); 
• FINAL_POSTCARD.pdf, Category: Recruitment 
Materials; 
• FINAL_PARENT_FLYER.pdf, Category: 
Recruitment Materials; 
• SAQ_CA_recruitment_script, Category: 
Recruitment Materials; 
• SAQ_CA_DHH, Category: Recruitment Materials; 
• SAQ_CA_HS, Category: Recruitment Materials; 
• SAQ_CA_FQOL, Category: Recruitment Materials; 
• SAQ_CA_OLQ, Category: Recruitment Materials; 
• SAQ_CA_SHQ, Category: Recruitment Materials; 
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The IRB determined that the protocol is considered exempt pursuant to Federal 
Regulations 45CFR46 (2) Tests, surveys, interviews, or observation on 2/5/2014. 
 
In conducting this protocol you are required to follow the requirements listed in the 
INVESTIGATOR MANUAL (HRP-103). 
 
Sincerely, 
 
 
IRB Administrator 
 
cc: Maureen Russell 
Darya McClain 
Carol Baldwin 
• SAQ_CA_CBCL, Category: Recruitment Materials; 
• SAQ_CA_CSHQ, Category: Recruitment Materials; 
• SAQ_CA_ESS, Category: Recruitment Materials; 
• SAQ_CA_PSS, Category: Recruitment Materials; 
